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PROGRAM 
Friday, 19 October 1945 
Halloran General Hospital 
MORNING SESSION 


Call to Order - Colonel Robert H. Kennedy, MC 


Consultant Surgeon, Second service Command 
Presiding 


Address of Welcome 
Brigadier General C. ii. Walson, Mf 


Greeting 


The Surgeon, Second Service Command 


Brigadier General Ralph G. DeVoe, USA 


Commanding, Halloran General Hospital 


Opening Remarks 
Colonel Robert H. occaiile, MC 


Overall Policy in ETO 
~ Colonel R. Glen. Spurling, MC - 


Neurosurgical Consultant, Office of The ‘Sunde General 


Ambulation and Support 


1. 


Re 


3. 


he 


Experience at Halloran General Hospital with Tripod Walking 
Lt. Colonel Thomas P. Shearer, MO 


Experience in Ambulation at England General Hospital 
Captain William G, Kuhn, Jr., MC 


Training in Walking 
George G Deaver, M.D. 
Institute for Crippled and Disabled, New York City 


Muscle Re-education 
tiiss Blanche Talmud, Physical Instructor 
Halloran General Hospital 


Braces 
Captain William G, Kuhn, Jr., MC 
T/4 Milton Castor, England General Hospital 


Discussion opened by Dr. Deaver 
Discussion closed by - 


Lt. Colonel James J. Callahan, MC 
Orthopedic Consultant, Office of The Surgeon General. 


PROGRAM ~ continued 
The Decubitus Problem 
1. Prevention and Dressings ~ 


Captain James J. Fitzpatrick, MC, Halloran General Hospital 
lst Lt, Dudley FI. Grant, MC, England General Hospital 


2. Surgical Management of Decubitus Ulcers 
Major Edmund J. Croce, MC, Halloran General Hospital 


3. Discussion 
LUNCHEON 
AFTERNOON SESSION 


Call to Order - Major Benjamin B, Whitcomb, MC 
Chief, Neurosurgical Section, Halloran General Hosta 
Presiding 


RE no i EA Ts Bo I ah 


1. The Ideal Physical Plant 
Lt. Colonel Thomas P. Shearer, MC, Halloran General Hospital 


2. Ward Management and Detailed Care 
Captain William G. Kuhn, Jr., MC, Englam chee Hospital 


3. Nursing Problems ' 
ist It, Clara L. Ruden, ANC, Halloran General Hospital 


4h. Discussion 


Nutrition 


1. The Problem of Nutrition in the Treatment of the Prolonged 
Hospital Patient : 
Colonel George G Duncan, M 
Medical Consultant, Second Service Command 


2. Round Table Discussion - Problems of Nutrition 
Colonel George G, Duncan, M 
Major Abraham M, Kleinman, MC, Halloran General Hospital 
Major Helmuth Spring, MW, Halboran General Hospital 


Rehabilitation 
1. Psychological Readjustment 


Colonel Douglas Ae Thom, M 
Consultant in viata ic aur id, Second Service Mectaiaid 


PROGRAM - continued 


26 


Call to 


American Red Cross Service 


Mrs. Helen Thirlwall, Halloran General Hospital 
Mrs. inne B. Williams, Sitio General Hospital 


Occupational Therapy 


Miss Ruth Robinson, bueebaeteutl Therapy Consultant 
Reconditioning Division, Second Service Commansl 


The Educational and Shop Program 


Lt. Colonel Thomas P. Shearer, 10, Halloran General Hospital 


Discussion 


Saturday, 20 October 1945 
Thomas M, England General Hospital 


MORNING ORSSLON 


Order - Colonel pa H. Lyons, Mw 


Chief, Surgical Service, England General Hospital 
Presiding . 


Opening Remarks 
Brigadier General Sidney L. Chappell, USA 
Commanding, England General Hospital 


Overall Policy in the army 
Major General Norman T. Kirk, USA 
The Surgecn General, United States army 


The Urological Problem 


1. 


Re 


The Broader Aspects cf the Problem 


Lt. Colonel John EK. Scarff, MC 


Experience at England General Hospital 


Qe 


Physiology and Pathology of the Urinary Systein 
in the Paraplegic Patient 
Captain Eric R, Sanderson, M 


Practice and Results 
Captain Robert E. aicy. ke 


Major Urological Complications ond their Treatment , 
in the Paraplegic Patient 
Major Samuel L. Raines, MO 


PROGRAM —~ continued 


3. Experience at Halloran General Hospital, 
Lt. Colonel Thomas P. Shearer, Me 


ly Discussion opened by Dr. Donald liunro, Boston, Mass. 
Chemical. and Se eioaient nids 


1. Experience at Halloran General Hospital 
Major Helmuth Sprinz, MO 


2. Streptomycin Therapy 
Lt. Colonel Thomas P. Shearer, MW, Halloran General Hospital 
Major Abraham M, Kleinman, MW, Halloran General Hospital 


3. Discussion 
Nerve Stimulation by Means of Buried Induction Coil 
Major James L. Pool, M 
Chief of Neurosurgical Section, England General Hospital 
LUNCHEON 
AFTERNOON SESS TON 
Ward Rounds 


Call to Order ~ Colonel Robert H. Kennedy, MO 
Presiding 


The Problem of Fain 


1. Experience at England General Hospital 
Lt. Colonel John E. Searff, MC 
Major James L. Pool, MW 


2. Experience at Halloran General Hospital 
Major Benjamin B, Whitcomb, M 


3 Discussion opened by - 
Captain James C. White, MO 
United States Naval Hospital, St. Albans, New York 


4. Discussion closed by - 
Lt. Colonel Barnes Woodhall, Ke 
Office cf The Surgeon General 


PROGRAM + continued 
2) Problem of Spastic Contractions 
" Experience at Htngland Gandia Hospital 
Lt. Colonel John E. Scarff, Wl 


wajor hihi Le Pool, hC he _¢ 


2, Operative i UE HY of Spastic Paraplegic Patients 
Lt. Colonel John E. scarff, MC 
Major James L. Pool, h0 


3. Experience at halloran General Hospital 
Ma jor Benjamin B. Whitcomb, i.C 


4. Discussion opened by - 
Lt. Colonel Barnes Woodhall, i 


5. Discussion closed by ~ 
Colonel R. Glen Spurling 


DINNER AT THE COLUMBUS CLUB 


GUESTS 


Kirk, Norman T., Major General, USA The Surgeon General, U.S. Army 


Walson, C.M., Brigadier General, USA The Surgeon, 2nd Service Command 
DeVoe, Ralph G., Brigadier General, USA Commanding, Halloran Gen Hosp 
Chappell, Sidney L., Brigadier General, USA Commanding, England Gen Hosp 
Anderson, Norman Wie, Colonel, MC ashford Gen Hosp 

Beasley, Charles He, Colonel, MC Deputy SvC Surgeon, 3rd SvC 
Cutler, Condict Ws, Colonel, MC. "3 Hq, lst Svc . 

De Bakey, Michael, Colonel, MC | SGO, Washington, D.v. 
Duncan, George Ge, Colonel, LO Hq, end SvC ; 
Finney, George Ge, Colonel, MC Hq, 3rd SvC 

Kennedy, Robert H., Colonel, MO Hq, 2nd SvC 

Kirtley, James ae Jre, Colonel, MC Ha, 5th SvC 

Lyons, John He, Colonel, iC England Gen Hosp 

Packard, Edward Ne, Colonel, M Halloran Gen Hosp 

Poer, David, Colonel, MM Newton D, Baker Gen Hosp 
Spurling, R. Glen, Colonci, iC SGO, Washington, D.C. , 
Thom, Douglas A., Colonel, MC Hg, 2nd SvC 
Thorndike, Augustus, Colonel, MC SGO, Washingtcn, D.C. 
Wise, Walter'D., Colonel, til Formerly, Hq, 3rd SvC 
Brooke, Charles Re, Lt Col, MO Veterans! Administration 
Callahan, Jares Je, Lt Col, M SGO, Washington, D.C. 
Cordonnier, Justin J., Lt Col, M Gardiner Gen Hosp 

Elkins, Charles Ws, Lt Col, MC . Newton D. Baker Gen Hosp 
Maltby, George L., Lt Col, M England Gen Hosp 
Mayfield, Frank H., Lt Col, MC Percy Jones Gen Hosp 
MeGibony, Thomas, Lt Col, uC SGO, Washington, D.C. 
Preston, Robert Le, Lt Col, MC Ha, 5th SvC 

Scarff, John E., Lt Col, MC Formerly, England Gen Hosp 
Seidenfeld, Morton’ a., Lt Col, LAC SGO, Washington, D.C. 
Shearer, Thomas P., Lt Col, MC Halioran Gen Hosp 
Woodhall, Barnes, Lt Col, MC SGO, Washington, D.C. 
Clarkson, Pel, liajor, RaliC 

Croce, Edmund J., Major, MC Halloran Gen. Hesp 
Elliston, William, Major, AMC England Gen Hosp 

Fisher, William C., Major, iC England Gen Hosp 

Holtham, William, Major, M Cushing Gen Hosp 

Kleinman, Abraham Me, Major, MC Halloran Gen Hosp 
McKinney, William W., Major, M McGuire Gen Hosp 

Meyers, Harold R., hajor, LC Mayo Gen Hosp 

Patton, William Be, Major, MC ashford Gen Hosp 

Petroff, Boris, Major, MC Newton D. Baker Gen Hosp 
Pool, James Le, Major, MC England Gen Hosp 

Prather, George Os, Major, M Ashford Gen Hosp 

Raines, Samuel Le, Major, LC Engiand Gen Hosp 

Ross, flex, Major, MC ‘ SGO, Washington, D.C. 


GUESTS - (continued) 


Sprinz, Helmuth, Major, Mo 
Wegner, Walter, Major, MC 
Whitcomb, Benjamin Be, Major, MC 


Brabson, John A., Captain, MC © 
Cavallaro, William Ve, Captain, MC 
Cliffton, Eugene E., Captain, MC 
Donaghy, ReM.P., Captain, MC 
Fahlund, George Teg Captain, M 
Fitzpatrick, James Je, Captain, MC 
Gurol, Hugh W., Captain, MC 
Kuhn, William G. Jr., Captain, MC 
Medler, Robert E,, Captain, MC 
Pollard, Claude Jr., Captain, M 
Potter, Stanley, Captain, MC 
Prout, John H., Captain, MC 
Pulaski, Edwin J., Captain, MC 
Reardon, Frederick, Captain, MC 
Sanderson, Eric R., Captain, M 
Seamans, James H., Captain, MC 
Skinner, William F., Captein, MC 
Smith, George E., Captain, MC: 
Vanderbeck, James J., Captain, M 
Ward, William C., Captain, MC 
Winer, Julius H., Captain, MC 
Clark, Felie W., Captain, MDPT 
Freeman, Leslie W., lst Lt, MC 
Grant, Dudley F., lst Lt, i= 
Meals, Mélvin Je, lst Lt, ue 
Ruden, Clara Le, Ist Lt, WC 


Daltom, Nadylis L., 2nd Lt, MDPT 
Lucas, Fred V., 2nd Lt, Sn0 


Navy _ 
White, James C., Captain (MC) USNR 


Hoen, Thomas I., Lt Comdr (MC) USNR 


Zesito, R.N., Lt (MC) USNR 
Amworican Red Cross 


Arnold, Dorothy M. 
Cahill, Irene E. 
Gates, Harriet 
Roth, Eleanor 
Sweeney, Marguerite 
Pierce, Dorothy L. 
Thirlwall, Helen N. 
Williams, Anne B. 
Zentie, Rose Mary 


Halloran Gen Hosp 


Newton D. Baker Gen Hosp 


Halloran Gen Hosp 


England Gen hosp 
Halloran Gen Hosp 
Wakeman Gen Hosp 
Halloran Gen Hosp 
Halloran Gen Hosp 
Halloran Gen Hosp > 
England Gen Hosp 
England Gen Hosp 
England Gen Hosp 
England Gen Hosp 
Halloran Gen Hosp 
Halloran Gen Hosp 
Halloran Gen Hosp 
Wakeman Gen Hosp 
England Gen Hosp 
McGuire Gen Hosp 
Halloran Gen Hosp 
Hq, 2nd SvC 
Halloran Gen Hosp 
Ashford Gen Hosp 
Halloran Gen Hosp 
Hq, 2nd Sv0 

Meyo Gen Hosp 
England Gen Hosp 
Nichols Gen Hosp 
Halloran Gen Hosp 


England Gen Hosp 


Newton D. Baker Gen Hosp 


US Naval Hospital, St. Albans, NY 
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GUESTS - (continued) 
OTR 


Jameson, Margretta 
Robinson, Ruth A. 


Castor, Milton, T/k 
Dittman, Steven, Cpl 


Deaver, George G., M.D. 


Munro, Donald, M.D. 


Talmud, Blanche 


England Gen Hosp 


Hq, 2nd SvC 


* 


England Gen Hosp 
Arig " " 


Institute for Grippled & Disabled, 
‘New York ‘City 


Dept of Neurosurgery,’ Boston 
City Hospital 


Physical Instructor, Halloran 
Gen Hosp 


SECOND SERVIC COMMAND - 
CONFERENCE ON SPINAL CORD INJURIES 


19 October 1945 
Halloran General Hospital 
Steten Island, New York 


MORNING SESSION 


PRESIDING: COLONEL ROBERT H,. KENNEDY, MC : 
Consultant Surgeon, Second Service Command 


Address of Welcome 
BRIGADIER GENERAL C.'M.s WALSON, USA, Surgeon, Second Service Command 


Brigadier Generel Sumner Waite, acting Commanding General, 

' Second Service Command, regrets that required duties elsewhere 
prevent his being with us. He asked me to express to you his 
great interest in this conference and the hope that it inay be 
productive of much benefit for our patients. For him and for me, 
I wish to welcome you to the Second Service Commend and hope that 
you will find everything arranged for your comfort so that this 
meeting will be of great velue to you. , 


In no previous war, nor in civilian life, has the paticnt 
with a soinal cord injury been considered particularly a problem, 
It has been taken for granted that he was a hopeless cripple and 
that, from bladder infection with its sequelae, his life expectan— 
cy was brief. Nursing care and narcotics were in most instances 
the main treatment. 


The entire attitude has changed in the past three yearse We 
now know that many of these soldiers can be cleared of infection 
and live as long as any one else, that bed sores can be closed 
with good tissue, that locomotion is possible, and that. jobs can 
be found for them. These men, whose future has been blasted often 
by one small shell fragment, deserve everything the army can give 
them. Many minds have been et work once it was recognized that 
the previous pessimistic attitude was unwarranted, Much of the 
best work has been done by young officers ~ ward officers who lived 
With these men And were unwilling to admit that their lot could not 

“‘be improved. iduch work still needs to be done to persuade medical 
officers more settled in thcir idcas that these soldicrs are not 
outceastse ners 


There have been many plans concsived in individual centers 
which are slow in being spread elsewhere, ‘Two conferences on the 
subject were held in June 1945 in other commands and an excellent 
TB MED, Noe 162, appeared on this subject in May 1945, But other 
ideas and changes in emphasis have arisen since. There are many 
unsettled points still open to argument. There are subjects which 
seem proved correct to some, but are not admitted as true by others. 
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BRIG. GEN. C. M. WALSON, USA (continued) 


It seemed wise, since there are over 200 patients with spinal 
cord injuries housed in this command, toask you men to gather 
to listcn to a presentation of the experience at the two neuro 
surgical centers in this command and to discuss freely what is 
good and what is bad in the assembled data up to this timee 


While these patients are housed on neurosurgical sections, 
we now know that their treatment requires, beside the neuro- 
surgeon, the active interest of the urologist, orthopedic 
surgeon, internist, laboratory officer, neuropsychiatrist, 
plastic surgeon, nutrition expert,’ nurse, physical therapist, 
reconditioning officer and occupational therapist. We have 

ried to give some time to each field for discussion of its 
portion of the problem, It is impossible to place one before 
another in importance, The result for the soldier depends on 
how the team functions as a whole, ° 


We are pleased that the Navy and the Veterans Administration 
are represented here and that the Office of The Surgeon Generel 
and lst, 3rd, 5th and 6th Service Commands have felt it valuable 
to send representatives in response to our invitatione Except 
for the problem of trensportation we would like to have invited 
representatives from all the Service Commands. . jie also welcome 
especially the invited civilian contributors. I hope this 
conference will prove of the greatest value to the wounded 
soldier with a spinal cord injury. 


Greeting 


BRIGADIER GENERAL RALPH G. DE VOR, USA 
Commanding, Halloran General Hospital 


I am happy indsed to welcome you here. The purpose and scone 
of this conference has been so well outlined that I shall not re- 
. peat the points which have been brought out. It is stimulating 
to be engaged in something new. We have been working along these 
lines fora number of months and have arrived at certain ways of 
doing things which we think are justified by our results, We 
realize, of course, that there is going to be a variance of 
Opinions. Criticism of our methods is invited, and we want you 
to understand that we will welcome this and hope that you will 
be frank about discussing our approach to the probleme I wish 
to offer you the complete facilities of this post and hope to 
arrange things so that you will heve nothing on your minds except 
the business of the conference. We are glad to welcome you and 
hope to see more of you in the coming days,» 


Qpening Remarks 
COLONEL ROBERT H. KENNEDY, MC 
Considerable effort is exerted in planning a conferences The 


time and the topics have been set; the group has arrived. The con= 
ference is now yours and its success or failure depends on how 
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COLONEL ROBERT H, KENNEDY, MC (continued) 


actively all of you take part in the discussion and how freely 
you speak your mind, no matter whose toes. are tread upoane 


This conference has two purposes, first, to make certain that 
available knowledge is open to all, and secondly, that every 
possible idea, which may benefit the soldier with a spinal cord 
injury, is expressed. It may be just as likely to come from a 
nurse or a ward officer lieutenant as from the highest ranking 
officer present. 


The wer is overe Although there has been little evidence of 
it as yet, the number of hospital pstients will now steadily 
diminish, until the last war casualty has been mide as fit as 
possible for civilian life. When that time comes and the doors 
close, there will still be about 1200 young men permanently dis— 
abled physically from spinal cord injury, but mentally equally 
ready to do their part as they were on the day they were inducted 
into the army. These men deserve the benefit of every idea that 
can be conceived to enable them to become the nearest to normal 
American citizens as is possible. They do not need pampering 
and sympathy. They don't want it. They want to live as nearly 
normal lives as can be made practical. The majority will probably 
become permanent patients of the Veterans administration in- 
stitutions. Who is going to tell them that and when? 


Meantime each month of the war sew progress in the treatment 
of these soldiers, These are the men who went to the front line 
for you and for mee They represent all walks of life, all family 
situations, all varieties of ambitions. «are they getting the 
best we know at present at every army institution? Is there some~ 
one who still believes with the Spartans that the crippled person 
should be put out on the hills to die? : 


I hope that as a result of this conference there can be further 
agreement as to basic principles of treatment for these men which 
can appear in directives, that ideas will be brought out which 
will be considered worth more trial before a decision is made, and 
that a better comprehension of the proper relation and emphasis on 
the many facets of the problem may be gained. 


I am personally pleased. to see each of you here, old friends 
and neWe . 


Major General Paul R. Hawley wrote that he would try hard to be 
present at this conference. He has found it impossible andms asked 
Colonel Spurling to present the subject assigned to him, - 


Overall Policy in ETO § 
COLONEL R. GLEN SPURLING, MC, Neurosurgical Consultant, SGO _ 


General Hawley asked me to express his regretse 


x. 


COLONEL R. GLEN SPURLING, MC (continued) 


I shall not attempt to give you in detail the management of 
the paraplegic patient in the European Theater of Operations. 
Most of it is already known to you, I shall try to indicate to 
you the broad principles under which we workeds 


First, let me say that there is no "idcal" way of handling 
these patients under field conditions, The pressure of work 
and the limited facilities of professional nursing and hospital 
care make this type of casualty the greatest problem of active 
warfare. Speedy evacuation to a neurosurgical center in the 
rear echelon is the primary consideration, This is not always 
possible due to a variety of factors; first, so many of these 
patients have associated chest and abdominal wounds which pre-— 
clude early evacuation; second, adverse weather conditions may 
make roads impassable and close down air evacuation for days at 
atime; third, over-zealous medical officers too frequently 
attempt definitive surgery in the forward installations,s. 


The "ideal" care consists of picking up the paraplegic 
patient from the battalion aid station and taking him to the 
nearest collection station, placing him in an ambulance bound 
directly for the nearest evacuation hospitale at this point 
his general condition is evaluated and treated to prepare him 
for prompt air evacuation to a neurosurgical center on the 
continent or in the U. K. Base Section, First aid treatment 
of his wounds, adjusting his position on the original stretcher 
to minimize tne dangers of pressure sores, and inserting an 
indwelling catheter to prevent distension of the bladder were 
the only treatment measures advised. 


It was found from experience that the prone position on the 
stretcher was by far the most satisfactory one, both from the 
standpoint of comfort of the patient and the prevention of 
pressure sores, He was taken to the nearest airstrip for prompt 
evacuation to a general hospitel where neurosurgical casualties 
were concentrated, There he received definitive treatment, con- 
sisting in most instances of exploration of the spinal cord with 
complete debridement of the wound, The main consideration after 
this had been accomplished was preparing him for evacuation to 
the Zone of the Interior,. This usually required several weeks, 
During this time, the main considerations were preventian and 
treatment of urinary sepsis, prevention and caring of decubitus 
ulcers, and improving the general condition of the patient, keep— 
ing/tind primarily the maintenance of a high protein intakes 


Only about fifty percent of the cases could be handled in 
this manner. The remainder had to be cared for in evacuation and 
field hospitals for the first two or three weeks following injury. 
If prompt evacuation was impossible, the neurosurgeons in forward 
installations were instructed to carry out the necessary operative 
procedures on the spine and to institute as much other definitive 
treatment as possible under existing conditionss. 
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COLONEL Rs GLEN SPURLING, MC (continued) 


One time-honored custom had to be radically modified: in handling 
patients with gunshot wounds of the spinal cord — hyperextension of 
the spine by one means or another. In most of these battle injuries, 
the danger is primarily to the vertebral arches, the bodies usually 
remaining relatively intact, Hyperextension under these circumstances 
is contraindicated because of the danger of pressing the bony fragments 
further into the spinal canal, thus damaging the cords 


Onec the patient arrived in a een hospital, he was put on a 
special ward where, after the initial surgery was completed, the . 
urologist was placed in charges. The eare of the bladder was cone 
sidered the most urgent problem. In some of the centers tidal drainage 
was used through an indwelling catheter for two or three wecks poste 
injury. At the end of this time, if there was no return of spinal 
cord function, a high suprapubic cystostomy was performed, This was 
thought to be necessary because it facilitated immediate treatment 
of urinary sepsis and made the patient available for overseas evacua~ 
tion in the shortest possible times. Once the wound was well—healed 
around the cystostomy tube and urinary sepsis had subsided, the patient 
was considered, from a urological point of view, for evacuation to the 
Zone of. the Interiors We were criticized by certain civilian authori- 
tics for using suprapubic cystostomy instead of continuous tidal drain- 
age through an indwelling catheter. It simply is not feasible in an 
active theater of operation where the chain of evacuation is so long 
and arduous to use tidal drainage continuously in a large group of 
casualtiess You must remember that from D-Day to V-E Day we treated 
1,206 paraplegic patients in the general hospitals of'the Us K. Base 
alone. You can imagine the problems that we would have had with 
personnel in keeping tidal drainage going in this number of patients. 
Even though it would have been feasible in our general hospitals there, 
the system would have undoubtedly brceken down when the patient started 
to the Zone of the Interior by any known form of transportations © 


another factor that the Zone of the Interior surgeons must take 
into consideration when their paraplegic patients arrived in bad con-. 
dition is that they might have been in excellent condition when they ~ 
left ETO general hospitals bound for the: Zone of the Interior by ship 
or planes Delays incident to any type of evacuation might have kept 
the paticnt enroute for two or three weeks, during which time nursing 
facilities might have been inadequate and the professional care left 
to the inexperienced officer. However, so far as I know, only one. 
paraplegic patient died enroute from the ETO to the Zone of the:. 

nterior, and that one a high cervical injury. 


In retrospect, I would say that our main "sin of omission" con- 
sisted of too early evacuation to the Zone of the Interior. Were we 
doing it again we would hold more of these patients in the rear. 
echelon hospitals of ‘the theater until evacuation facilities home were 
better stabilized. However, you must remember that the pressure for 
beds was very great; we never knew what the casualty load would be 
during the active campaign. Our main consideration and primary ob- . 
jective was always returning patients to combat status. The only way 
to do so was to clear the beds of seriously wounded as quickly as 
possible, always with due consideration to the best interest of the 
patient, 
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AMBULATION AND SUPPORT sey he te eis 
EXPERIENCE. AT HALLORAN GENERAL HOSPITAL WITH TRIPOD WALKING | 
LT, COLONEL THOMAS P. SHEARER, MC: 


is To secure locomotion by means of tripod walking, on 
patient must stand in braces and propel the lower extremities thru 
the crutches, using the muscles of the upper extremities and 
gravity as the propelling forces. The patient must first learn to 
balance himself in the upright position. This is best accom-— 
plished by beginning on the parallel bars. The patient stands in 
his braces between the bars, holding himself erect with his hands 
on the bars. After some practice good balance can be secured.:’ 
The patient then attempts to propel himself by moving his hands 
forward, lifting. his feet from the floor, using the mscies of ~ 
the upper extremities and allowing the lower extremities to swing 
by gravity until he is again in the. upright position. This is 
practiced until the patient has acnmhahen up" and has oe? } 
PORE R LOs 

i patient is given crutches for the next stage and 

taught to balance himself and avoid falling forward or backward 

by moving the crutches in the’ proper direction. These exercises 

are practiced until the patient begins to lose his fear of Telling 

and ging confidence, 


. Two teachers now accompany the patient when he is in the 
upright position. One teacher stands in front and one in rear of 
the, patient as he makes his attempts at tripod walking. The 
patient moves the crutches forward, lifts his lower extremities by 
force directed by the arms and shoulders on the hand bar of the 
crutch. .The lower extremities move toward the crutches until the . 
feet impinge on the floor, The crutches are rapidly brought for- 
ward until balance is regained and the maneuver is repeated. 


After a great deal of practice the patia@t is able to, 
swing his lower extremities through and beyond the crutches and © 
with the aid of momentum can execute rather rapid locomotion, 


This type of walking is used largely by spastic cases 
with complete cord lesions as their feet are almost locked 
together by adductor spasm and constitute one leg of the tripod. 
After the patient has exercised in this fashion for a time, his 
spasticity becomes less and,,often he can move his legs indepen- 
dently and step thru the crutches. In complete lesions of the 
spinal cord with flaccid paralysis, the patient can move his legs. 
independently by lifting cach teg with well developed back muscles . 
and allowing it to swing thru the crutch.by gravity. This gives 
greater stability but is slow and becomes disadvantageous in the 
dark and on uneven surfaces when the single swinging leg may 
present the foot in an awkward position making the next step out. 
of alignment, causing. the patient to make adjustment with the 
crutches to regain balance, 
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LT, COLONEL THOMAS P. SHEARER, MC (Continued) 


At Halloran General Hospital we have 57 walking cases. 
Hight of these cases do some form of tripod walking. Forty—nine 
cases can do alternate gaits; four of these have complete tran- 
section of the spinal cord. A total of 104 cases are now being 
treated, 56 have braces and 48 do not have braces. ‘There are 
12 cases that do not need any support other than for foot drop. 
It is contemplated that cases with complete lesions will be 
taught tripod walking, although other gaits will be taught as 
well, We feel that every case should be taught more than one 
gait in order to make him more versatile and efficient, For 
stability in moving about for short distances the legs must be 
taught to move independently if possible. 


EXPERIENCE IN AMBULATT ON AT ENGLAND GENERAL HOSPITAL 
CAPTAIN WILLIAM G. KUHN, LiC $ 


If some calamity were to come upon us in our work and 
we were forced to give up all but one activity of the many 
employed in the rehabilitation of paraplegics, the one activity 
the patient would most desire to have preserved would be ambula— 
tion, The question first asked by these men and their families 
is not "will he get better?"; not "will his bedsores heal?"; nor 
"will he have sex relations?" ; but "will he walk again!". The 
questioner, of course, presumes that bed sores heal and that 
Since the patient has returned to this country he will get 
better ..6.. but they don't ask that; they wee "Will he walk 
again?” 


At the England General Hospital we have 124 spinal 
cord injury patients. To date, there are 91 in braces participating 
in the ambulation program. Of these 124 patients, 12 are cervical, 
a7 are upper dorsal; 44 are lower dorsal; and 41 are cauda equina 
lesions; or in per centage, about 10% are eebuicals 226 are upper 
dorsal; 35% are lower dorsal; and 33% are cauda equina cases. 
Included in the lower dorsal group are 2 amputees; one walking and 
one transferred from another hosyital, not yet ambulatory. There 
has been a maximum of 122 patients in wheel chairs. Of this le<, 
between 100 and 111 are constant wheel chair users. There are 11 
who occasionally are up in wheel chairs, depending upon their 
urological status, The percentage of cervical lesions that are 
walking is 50. There are 63% upper dorsal and 74% lower dorsal 
walking, and 92% cauda equina lesions walking; 73% of all patients 
are ambulatory. Of the 91 ambulatory pebensors 66 are on ramp and 
crutches and 25 are on their ow. 


The ambulation program is under the direct supervision 
of the ward officer and the physical therapist. The physical 
therapy staff comprises four licutenants and three apprentices. 
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The phases through which: a patient passes in his re- 
_habilitation in emaimars di ares 


pes Passive. exercise for reeduc ation of the lower 
extremities by the gp enecngyre apart sonra 


2. Re cntediistenntial: of the upper extremities by the 
ape animate: Department. : ada 


3 Actual at vonpts at ambulation, 


The ahhh is measured. for braces aahdtte still classi- 
fied as a wheel chair or bed patient. Braces are custom made and 
fitted by the orthopedic brace shop either in bed or in the brace 
shop, where an overhead trapeze bar and an examining table have 
been installed. All lesions below T-LO with preservation of 
quadratus lumborum muscles are given walking calipers without 
pelvic bands. “Those above T-lO are given pelvic bands or thoracic 
cages, if it proves necessary after a trial period of walking. 
These braces will be discussed in detail later this morning. 


The patient is placed on his fect, in braces, with the 

aid of two corpsmen, and takes one or two stcps. The braces are 
readjusted on the spot if necessary. The patient is then placed, 
with his braces on, in a standard Army walker. He is first of all 
acclimated to the vertical position. He is then taught principles 
of balance, the results of proper and improper use of this facility. 
Use is made of the paticnt'!s previous athletic experiences and 
analogies employed, for example, boxing, golf, basketball. The 
patient is next taught to use his reeducated and reconditioned 
abdominal and back muscles (that is the quadratus lumborum and 
abdominis rectus) to shift weight, hike a hip, and swing a leg 
through, approximating the normal manner. High dorsal lesions 
will. require the tripod method. 


The next phase is the actual employment of the "step 
thru", gait on a walking ramp constructed to the same specifica- 
tions as those used by all amputation centers. Mirrors are placed 
at either end and paralicling the ramp and patients check them- 
selves for posture and smoothness during ambulation. The patient is 
taught forward, backward, and sideways walking. When proficiency 
develops on.the ramp, the patient “is given crutches. The "step 
thru" gait is continued arid the patient is taught, in addition, to 
mount curbs and steps and to manipulete himself in and out of a 
model car on the ward. iihen these feats have been accomplished, 
the patient may proceed to the ambulance gardge and take driving 
instructions for certification and license in the driving school 
endorsed by all motor vehicle bureaus. The patient is also taught 
the "swing thru" gait in order that he may have two gaits in for-— 
ward walking besides his backwards and sideways methods. 
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We have found that there are many psychological factors 
present in bringing a comparatively recently injured soldier 
between the ages of 19 and 25, through the various stages of 
recovery and realization of the nature of his injury, to attempts 
at ambulation. He has not been bedridden for a long time, — 
usually 3 to 6 months after injury. He wants right NOW to walk 

_@gain as nearly as possible to the way he did when he entered the 
_ service. He is not concerned.with any speed and, distance rela- 

- tionships. To keep a man trying his utmost, we found it better to 
“let him do what he wants to most, ——.this he always does best. 


The "step thru" gait, I believe, is harder to accomplish, 
but if mastered, it produces two things, — one, a smoother, more 
natural way of walking, and secondly, it builds up adjacent muscle 
groups so that dependance upon heavy or bulky pelvic bands, hard 
to conceal with clothing, is unnecessary. Furthermore, when and if 
a patient does show recovery thru reeducation of muscle groups by 
physical therapist the transition to a drop foot brace is accom- 
plished more readily and the patient will not have to learn the step 
thru gait. He has already mastered it!!! This is particularly true 
of the low dorsal and cauda equina injuries. Once having mastered 
the "step thru" gait the patient can learn the "swing thru" gait 
with easé and will have no compunction if he later on in life sees 
another paraplegic using a different method of walking. The time 
to learn is the present, and I feel that the most difficult steps 
should be mastered while everything is at their disposal. It is 
also necessary that these patients be able to vary their gaits to 
meet situations. The "step thru" gait allows for more’ safety than 
swing thru gait on wet pavensents or slippery surfaces, because 
these patients do not have any proprioceptive nor cutaneous sensa- 
tions. The "swing thru" gait is valuable for covering. distance 
Quickly. z : “i ; 


How these patients will feel about step thru and swing 
thru gaits five years from now no. one is prepared to say. These 
cases have been made ambulatory earlier than most civilian cases 
were prior to this war. What they will accomplish with years of 
practice remains to be seen and not predicted for them! 


(Showing of motion picture film.) 


We have brought with us a film of approximately 1000 feet 
that is used primarily for patient consumption. This film was in 
production before V-J Day, in anticipation of a large number of 
spinal cord injuries following the invasion of Japan. Its purpose 
was to acquaint the new arrival, and to refresh the minds of the 
older patients, with read jusiments. to the care and rehabilitation 
of spinal cord injuries, This film, we regret to say, is not 
complete at this time, as there.are 500 more feet of film including 
upper dorsal lesions on ambulation and reconditioning to be re- 
turned from Hastman Kodak Company. 


17 


CAPTAIN WILLIAM G. KUHN, MC (Continued) 4 
Much credit is due: to ee Steven Dittman, of 
the Medical Photography Laboratory of England Gerieral Hospital, 
for the- production of this film and the byrpeng ase hours he 
spent editing it. : 


The film shows» the stages of rehabilitation of the 
‘ patient from the moment of entrance to the hospital until his 
_ discharge back to ‘civilian life. I trust that you will bear in 
mind that this film was planned entirely for lay consumption and 
therefore many professional angaeh have been omitted or quickly 
passed over, 


TRAINING IN WALKING 


GEORGE G.. DEAVER, M.D., Medical Director, 
‘Institute for Crippled and Disabled, New York City 


Exercises ,. performed in bed, in the! wheelchair of on 
the mat, have as their primary pur pose the preparation of the 
patient for ambulation and self-care. In order to perform such 
feats, as standing upright and walking on crutches, special mus-— 
cular development is needed. The five muscle groups particularly 
needed for manipulation of sehrtin im are, in order of their impor- 
tance: 


1. Flexors of the arms to move the crutches forward. 


2. Extensors of the forearms to hold the elbows stiff, so that 
they do not buckle when the weight of the body is placed on 
the hands and when the body weagat 4 is raised from the floor, 


oi by a and thumb flexors to gt grasping the crutches. 


4. Dorsiflexors of the wrist to keep tea hands in cor nect posi- 
tion on the hand pieces. 


5. Shoulder girdle depressors and downward rotators to support 
the body by means of the crutches when it leaves the floor. 


Patients with complete transverse lesions of the cervical spinal 
cord will be unable to walk on crutches because the nerve supply 
-of these muscle groups are from the cervical cord. Long double 

leg braces are necessary before a paraplegic, patient can stand or 

travel with his crutches. It is my personal observation .that the 
_. army has not given sufficient: attention to the construction and 
fitting of braces and crutches for these patients. Properly 

fitted braces of strong but light material; extension crutches 

made from well seasoned strong wood, adjusted as to length, the 
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position of thc hand pisces, and suction tips are prerequisites 
for ambulation. A knee lock on a brace that fails to lock on 
standing, a crutch that breaks or slips, increases the fear of 
the patient and delays rehabilitation. 


The demands of crutch walking are heavy. The skills 
necessary for crutch walking require instruction in the fundamen- 
tals before the first attempts at performance. Many hours are 
spent in standing exercises with a gym bar or other supports; 
walking exercises between parallel bars and standing exercises 
with crutches« | 2-2 


When the patient has gained strength and skill in these 

fundamental exercises he is ready for crutch walking. All erutch 
walkers should have at least two gaits, if possible, a fast @ne 
to be used in the open for making speed, and a slow ene for crewd- 
ed places. Most of the paraplegic cases resulting from spinal > 
cord injuries have no sensation in their lower extremities and often 
contend that they camot feel their feet on the ground and there- 
fore cannot be expected to keep their balance. They can definitely 
learn to become aware of balance if they are willing ta develep 
sensitivity of the armpits, of the rib cage bélow the armpits 
against which the crutches lean, and of their whole upper extremi- 
ties. Sensation for balance can thus be highly developed. 
CRUTCH GAITS: There are seven common crutch gaits, Tho selection 
of the gaits to be used depends upon the disability of the patient. 
In the paraplegic patient with completes flaccid’ or spastic paraly- 
sis of the lower extremities and strength in ‘the arms and shoulder 
girdle, the following procedures have been found most successfuls 


The patient stands with the crutches placed apart and 
slanted well forward eat their lower ends while the body of the 


patient is inclined forward at its upper part, with the feet well 
behinds This is the starting position of the tripod gaits, nat 


Qe Tripod Alternate Crutch Gait; Crutch - Foot Sequonce 
(1) Right crutch (2) left crutch (3) drag body forward 
b. Tripod Simultencous Crutch Gait; Crutch - Foot Sequence 


(1). Both crutches (2) Drag body 


The tripod simultaneous gait differs from the tripod al- 
ternate gait in that.the twa crutches aro placed on the floor at 


* Deaver, George G. and Brown, Mary Bleanor. The Challenge ef | 
Crutches II, Crutch Walking. Muscular Demands and Prepara- 
tion. Arch. Phys. Med. 26;515 (Aug. 1945) 
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of Wieiee to pga Staavia Sieh Stati roils they are pr aces 
and lack grace. The next step is to have the patient learn the — 
swinging crutch gaits. There are two variations: the swingin 
gait and the swinging-through gait - wh : 


&e Swinging-to Crutch Gait--Crutch - Foot Sequence 
(1) Both crutches (2) lift and swing body to crutches 
Swinging-through Crutch Gait--Crutch - Foot Sequence 


(1) Both crutches (2) lift and swing beyond crutches 

! * The swinging-to gait is tho casicr and consists in the 
subjoct's placing the two crutches simultancously in front’of tho 
body, bearing down on the crutches and lifting the body: so that 

it moves up to the crutches. The swinging-through gait is tho — 
more difficult one, because the body is swung through the crutch-— 
‘es and lands on the ground choad of thom, Tho crutches are thon 
placed in front of the body and tho gait is continued. Groater 
spoed can be made with this crutch gait than can bo attained by 
a normal person in walking. It is the erutch gait of choice for — 
tho paraplogic pationt.» “Pe hisebe with good strength in the 
-quadratus lumborum arc ablo to use the four-point alternate gaits 


Four-point altcrnats gaite-Crutch - Foot Sequence 


(1) Right Crutch (2) Left Foot (3) _ Crutch bit 
Right Foot 


Tho four-point altcrnato is tho inna ehiiemsiiiell standard 
cerutch gait and consists in advancing one crutch, thon the opposite 
foot, then the other crutch and finally the other foot. It is a . 
safe gait beedusc there aro always throe points of support on the 
floor. It is a slow — becuuse weight must be constantly shifte 
‘It “does not require a groet deal of space, so that it is 0 good 
gait to use in spicata a _or where space is limitod. er 


(The talk was follewed bye demonstration by pationts) 


*Deaver, Goorgo G. and Brown, Mary Bleanor. The Challenge of 
Crutchos. III. Standard Crutch Gaits and How to Teach Thom. | 
ome ni Pays Mod. 263 574 (Sept. ) 1945. 


MUSCLE RE-EDUCATION FOR PREPARATION FOR AMBULATION © 


MISS BLANCHE TALMUD, Halloran General Hospital 
| In conjunction with and prior to tho time that the 
pationts are exercised in preparation for ambulation, massage, 
pass ive and active exorcises, electric and hydrotherapy are 
given daily by the staff of the physical therapy department 
under the direction of Captain. H. Herman, as’ indicated by the 
medical staff. 


Fundamental exercises are given for ae purpose of. 
developing and strengthening groups of misclés used for body 
movement, coordination and balance necessary for locomotion and 
self-care activities. 


There are five stages of fundamental exercises: 


1. bed exercisas 3. mat exercises 
2. wheol-chair exercises 4, standing exercises in 
paralklel bars 
Se crutch-balancing exercises 


Each group of exercises leads up to functional activi- 
ties, which the paticnt must perform in order to mect the physi- 
cal demands of daily living; for.example, when o patient is able 
to sit erect and balance himsolf somo, of the functional activi- 
ties he is askod to perform are: .to wash his hands and face, to 
shave, to comb his hair and put on his socks and slippers. 


Daily: records showing the progress of cach patient are 
kept: under tho following headings: dato, exercises performed, 
daily achievements, attitude of the pationt, comments and further 
recommendations of the technician. a \ 


The patients, when ready for wheel-chair and mat exer- 
Gises are required to oxerciso daily. Those who walk in braces 
and with crutches are required to come out twico-a day,- to ex- 
ercise on the mat in the morning and to have walking. exercises 
in the afternoon. : . 


We will demonstrate some of the fundamental exercises:: of. each 
stage - : 


DEMONSTRATION OF AXERCISE PROGRAM. 
I. Bed Exercises 


1. Grip exercise fer strengthening the thumb and finger 
flexors for grasping crutches. 


2.' Flexion of the arms, (with and without weights) to 
strengthen the flexors ef the arms in order to lift and move the 
crutches forward. 
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MISS BLANCHE TALMUD (continued) 


3. Extension of the forearms from a flexed position 
to strengthen the extensors of tne forearms in preparation for 


straightening the elbows, 


4, Extension of tho forearms by coming into a sitting 
position, while pushing the hands on the bed in such a way as to 
straighten the olbows and taking the weight on the hands, 


5, Moving from bed to wheel-chair with little assist- 
ance is a good exercise and brings into use many muscles needed 
in crutch-walking. 


Ii. Wheel Chair Exercises 


1. Push ups in wheel-chair, for strengthening the 
shoulder girdle muscles and the extensors of the forearms, in 
preparation for depressing the shoulder girdle and straighten- 
ing the clbows necessary for maintaining the correct hand posi- 
tions on the crutches, 


2. Mcthods from wheel-chair to mat. Six methods ac- 
cording to the pationt's ability. 


- Ramp to floor. 
- Benches to floor. 
Direct from whecl-chair to floor. 
- Hall ramp to platform. 
~ From wheel-chair to platform fect first as to 
.an ordinary bed, 

From wheel-chair to platform, from the side, 
which leads into getting from a wheelechair 
to an ordinary chair. 


OO. Go. © 
1 


Fy 
1 


Lili. Mat Exercises 


1. Rolling from side to side in preparation for roll- 
ing over, useful in developing the trunk muscles. and accelerating 
the circulation. 


2e Bending forward for developing the abdominal 
muscles. (4 positions each) 


oe Sitting up using elbows and hands. 


4. Pushing up on hands and moving to edgo of mat, 
placing leg over edge. (Can also be done on bed) 


oS. Balancing, in preparation for balancing when ‘stand- 
ing on crutches and for putting on work shoes and braces; 


ao- Hands on thighs E 
b - Arms forward 


ane 


is sideward 
overhead 

“és aaah knees 
f - sere woah 


6. Abbroviated aniahali: exercisos for strengthening ‘the | 
- extensors ‘of tho forearms, dorsiflexors of tho wrists, shoulder 
girdle depressors and downward rotators in preparation for the 
use of crutches in a standing position. 4 


a = Swaying from right to loft 

b - Pushing down on crutches and taking weight on 
hands, lowering body slowly 
Raising crutches and putting them down quickly 
Moving forward on crutches 
Placing crutches forward and backwerd, rolling 
over to prone ponies in, | 


‘ 


Te rere back, for strongthoning the back muscles. 


bgt: Pushups for strengthening. the flexors of the arms, 
extonsors of the forcarms and dotin ey tenses of the hands. Lower- 
“ing should’ be done arenes . 


. 9. Exercises” in fous Vemeod position, for strengthen- 
ing the flexors of arms, extensors of forearms and dorsiflexors 
of hands; for keeping the back flexible for strongthening the 
abdominal muscles and for adjoining the body so as to maintain 
_ balance when removing one ah of support: 


Raising and lowering i 
Raising and lowering right hand 
Raising and lowering left hand 
Raising and lowering. right leg 
Raising and lowering left leg 

10. Crawling, in preparation for the four point walk 
on crutches. 


ll. Pulley exercises for abducting lower extremities 
ain severe spastic cases. ; : 


Standing Exercises in barallel bars for adjusting body so .- 
as to maintain an upright _erever and hall & sonse of sta-. 
ee ; wh : 


7 ; 
1. Balancing 


a - Raising and lowering right hand 
b = Raising and lowering left hand _ 
¢ - Raising and lowering both hands 
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2. Walking forward in preparation for 4 point and 
2 point walk on crutches. 


5.. Pushups, keeping shoulder girdle down, and lowering 
slowly for strengthening shoulder girdle depressors, downward rota- 
tors, extensors of forearms and dorsiflexors of hands, 


4. Swinging forward between parallol bars in prepara- 
tion for the swinging through gait on crutches necessary for walk- 
ing where speed is the object. 


BRACES 
CAPTAIN WILLIAM G, KUHN, JR., i, Gaghane: General eo 


The question of braces for use in fan Siting the paraple- 
gic in ambulation has brought to light some interesting facts. 
First of all there is no good, up-to-date, comprehensive, author- 
itative toxt on the subject. The best book available on the sub- 
ject is that of Jordan published in 19357. 


This void in publications in regard to braces for the 
paraplegic is due to two factors. First, until the present war 
there was no need for such a book. -The incidence of spinal cord 
injuries in civilian life is relatively low as compared with war 
times. Duc to the increased efficioncy of the Medical Department 
in the placing of highly skilled specialists near the front lines, 
the specd of evacuation and the advent of sulfonamides and peni- 
cillin, the absolute number of spinal cord ‘injuries returned to 
this country has increased. Secondly, until recently the only 
type braces made were those of steel. Dus to the development of 
a lighter, but equally as strong for the purpose, metal alloy, 
stereotyped methods and designs of brace have been outmoded. Now 
that ambulation in paraplegics is here to stay,I: think the subject 
of braces should be opened for discussion. 


The paraplegic, in practically all cases, does not have 
any deformity of the skeletal make up of his lower extremities. 
His difficulties are with the neuro-muscular systoms. Therefore, 
his braces need not be of weight’ bearing type using the ischial 
weight-bearing ring. He needs, in effect, splints to immobilize 
his knee joints and a stop of some type to prevent his foot drop 
from dragging when walking. This could be accomplished by an 
arthrodesis, but would leave the pationt in a sad way for sitting 
Wp 4n 8 wheel chair. 


At England General Hospital we have gone throuzh the 


stages of empirical planning. When the paraplegics were first 
up on their fect in January of this year, we used braces of 
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, medium weight steel. Our braces have always been of the walking 

_ caliper type rather than the stirrup type. - Very few of the: pa- 
tients use pelvic bands. These are employed only after repeated 
trials convince us the patient must have them. We used the caliper 
type brace for two reasons. 


l. Economy. 


The caliper type brace permits the .patient to own a 
single pair of shoes that will suffice him either with 
or without his braces. 


Ze Base of re 


The calipe = type brace may be removed and rooPe ties 
without difficulty. ns . 


- The reasons for our attitude in notusing pelvic bands 
are: First, many patients do not need them. Our prime. purpose 
is to salvage, overtrain, and reeducate everything that is left 
to the patient following the injury to his spinal cord. The 
pelvic band hinders this purpose. You are all probably familiar 
with training methods of professional football players---or at 
least have heard of them. Players never use ankle wraps during 
practice sessions. They do wear them the day of the game. Why? 
Ankle wraps do not prevent strains nor frectures. They will 
prevent a simple fracture from becoming compounded. Pre-season 
training and exercise of the ankles strengthens them. So with 
pelvic bands... .they do not. allow for strengthening of the pre- 
served muscles. Furthermore, in the event that return of function 
does occur, we have lost much valuable time in training the leg 
muscles, and in some cases, may miss the fact that the patient 
is getting snytpaaoeh 


Secondly, in t thd athe through method of walking, it 
does not page the patient to approach the natural pace in 
‘ walking. the upper dorsal lesions where the quadratus 
lumborum ee not function, it, of course, may be necessary to 
use a pelvic band or thoracic CAEOe | 


a ; 
In using light weight steel for our braces in the be- 
ginning, we thought we had made strides. However, very shortly 
thereafter, Sergeant Castor produced « duraluminum brace for us. 
Because we had anticipated that wo would be acting, on an empi- 
rical basis and that some of our patients would show recovery 
and no longor require walking caliper braces, we didnot use 
drop lock: Joints ‘at. the knees. After much testing with' the’ 
duraluminun. braces,. we have come-to the conclusion that the: 
best walking caliper brace is of duraluminum shanks with a 
drop lock at the knees and a fixed stop for the foot to prevent 
drop foot interfering with ambulation. We have found, through 
. experimentation, that we could miintdin the continuity, of dura- 
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luminum through the drop lock at dos lene . id nie German ties i 
facings at the hinge joint and steel:facing at. the drop.lock joint. — 
We believe these braces are lighter, more comfortable, and more 
economical for the patient while he is in the bate and after his 
discharge. 


A pair of duraluminum walking caliper braces with drop 
lock at knoes and foot stop without shoes weighs 1 1b.,9 oz., with 
shoes b dDG4., 0 OF» 


We have accumulated a number of braces made et other 
hospitals from pationts being transferred closcr to home. One 
such brace, a walking caliper of the stirrup type with drop lock 
at the lmees and a pelvic band, woight 13 -lbs., 2 :0Z.. 


SPECIAL BRACES AND DEMONSTRATION: 


A. Thomas collar of duraluminum construction and leather 
padding. 1t is )ight,: form-fitting, and: gives & constant support. 
It may be worn unaer the clothing. It cannot bo loosened .by the 
patient as the common type of brace with its 4. hand-adjusted 
spreadors. 


Be. Taylor back brace. Made of Pi voter eg is light and 
more likely to bd 4 worn by the patient and not discarded. It is 
easily molded to conform to the anatomy of the patient and to 
AY24, aay iekache on the skin, mek as Seah ths . 


ae tie Lcine caliper with thoracic cage for high dorsal . 
lesions. The thoracic cage is made of duraluminum and; heavy wire, 
‘and the walking caliper is made of light stecl.' The thoracic 
cage is hinged: at the pelvis to tho walking caliper. There is 
a drop lock knee joint operated by a guy wire, similar to.those 
usejin airplane controls. The guy wires ars connected at the 
knee joint and operated from the hip level. Total weight without 
‘shoes: 18. pounds . v 


* MD. Ischial weight--bearing stirrup braces for amputees. This 
‘brace is made of light weight steel and can be equipped with drop 
lock at the knee. Trestle supports are built within. the brace be- 
low the level of the stump. An artificial foot and shoe is per- 
manontly attached>to the braces? A pelvic band of very light. 
“weight and pliable leather connects the Ischial me ot 
_ brace to trunk. 2 % on Oe ee 


; ‘EB. The foot drop spring for cauda equine: ‘Sa udaein! ohn 
‘steel wire that can be fitted on any shoo, preferably low quar- 
‘ters, with duraluminum strap fitting over Sennen mius muscle. 
‘Total weight 9 OUNCOS » rauiner of SOSA 

F., Drop foot Bd sak Wergion from patient transferred from | 
another hospital. : Mae REY thee ad SEPoty multiple Mester bien 


he ee 


28 is 
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attached. to shoc. Total oa a Bounds, 9 ounces. 


This dence bak an shows, by the simple expedient of 
tho ability to pass sll forms of duraluminum braces among the 
audience, the terrific handicap these paticnts have added to 
their primary one of paraplegia if heavy stecl braces are used. 


DISCUSSION: 


The purpose of the rehabilitation program. for paraple- 
gic patients with spinal cord injuries.is to prepare them to 
walk and to travel and care for their daily needs so that they 
may become useful citizens. I think we agree on the necessity 
for good braces and crutches, an exércise program which prepares 
them for walking and traveling and the need for the patient to 
learn two crutch gaita. We must not forget that life outside 
the hospital will be far more strenuous than in the hospital. ° 
At the Institute for the Crippled and Disabled we test our 
trainees in the thirty-seven activities inherent in daily living. 
If they cannot get up curbs, bus stops, cross a street on\a green 
light or get up from the ground, if they fall, bai are taught 
how tc perform these activities. 


It has been found that the spasm in many cases is re- 
lieved by braces and this fact should be considered before at- 
tempting a rhizotomy. The procedure I have found most success-~ 
ful is to teach the patient to walk with braces and crutches 4s 
soon as possible. Each day the physical therapist massages the 
limbs and gives muscle reeducation. exercises. If muscle power 
returns the braces are discarded but if there is no return of 
muscle function the patient has benefited from his daily acti- 
Vities and is far along the road to rehabilitation. It is better 
to work with patients than on them for action absorbs anxiety. 


2ND LT. NADYLIS T. DALTON (MDPT), England General Hospital: 


There has been much said about re-education of the up+ 
per extremity, but nothing regarding the lower extremities. At 
England Generel Hospital we think . most important consideration 
is the lower extremity. The soldiers want to walk with their 
legs.and not their arms, if they can help ite The men forget 
how to use their legs. If motion comes. back, fine, The F.T. 
must teach him what he is supposed to use. Suppose a man has-a 
flicker in the muscle. He may not know ho has it, but the P.T. 


.*Deaver, George G. and Brown, Mary Eleanor. Physical Demands of 
Daily Life. An objective scale for rating the orthopedically 
exceptional. Institute for the Crippled and Disable, New York. 
Studies in Rehabilitation, No. l. ; 
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2ND LT, NADYLIS T. DALTON (MDPT) (continued) 


working with him knows he has it and can help him use it and 
develop it. First they have traces and if you exercise these 
and bring them up in strength you can get a man to go froma 
long caliper brace to a drop-foot brace and in some cases, 
much advanced, no brace. 91 soldiers are walking out of 124,. 
only one not using his quadriceps muscles. 


LT. COLONEL ROBERT L. PRESTON, MC, 
Orthopedic Consultant, Fifth Service Command: 


How is the problem of overfatigue controlled in these 
patients? We know we have two problems, one to get the. patient 
motivated well enough, and the other to keep the one with much 
weakened muscles from overfatigue. If these patients are started 
on a schedule, if they are carefully classified and activities | 
planned during the day, how much time can they spend on these 
various exercises? 


COLONEL CONDICT W. CUTLER, WC, 
Consultant Surgeon, First Service Command: 


There are now 86 paraplegic patients at Cushing General 
Hospital. A full time staff including two qualified physical in- 
structors and 19 WAC's supervise the patients in groups, first in 
exercise to build up their arms and in gaining balance, then in 
the use of braces and crutches for walking. This program has been 
in effect approximately two months. Forty-four patients have been 
equipped with satisfactory braces to date. There are 30 partial 
puraplegics walking with crutches and/or braces. There are five 
partial paraplegics walking without braces. There are 12 complete 
paraplegics walking with crutches and braces. The outlook is 
good for the establishment of independent mobility in most of 
the patients. The calipers in use are steel braces attached to 
low quarter shoes; they extend to the ischial tuberosity; ars 
fitted with thigh and leg straps and leether knee caps; they 
have a joint at the knee which is easily locked by the patient; 
metal foot-drop stops are a standard attachment. Measuring for 
and provision of braces is accomplished by the Orthopedic Section. 


CAPTAIN KUHN: 


The problem of the best braces for use in the Army must 
still be settled. Our curaluminum brace has steel facings at the ~ 
dkmee lock and german silver in the knee joint. It has only 3/4" 
x 1" of steel facing at the drop lock. Duraluminum can be found 
in any airplane dump and can be obtained for nothing. Duralumin- 
um will give, stretch, and return without breaking. A steel 
brace snaps if too much weight is placed on it. How much is 
spasm diminished when the man/is up on braces? I have not 
found that spasm is relieved or diminished by using braces, 

The crutches demonstrated by us today are standard Army crutches, 
using a rubber crutch tip. They are good. 
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En COLONEL JAMES de CALLAHAN, “Ac, “orthopoaie Gonsiiitant, SGO; 
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MAJOR WHITCOMB: Ser itech eee UA ae 


hd . 


Da 


~ 20 negeiay- ‘pisayhebia., ‘shox bag been: a definite dim- 
“inution. in spasticity with movement. In complete ‘paraplogia’ we 


“have >. ‘seen any bs ee) aoe as a result pig nie cbes a 
€ eet ee Bie) 


~ 


“ye? are ‘all in’ aabbetient so far as -exercise eins Sess 
“ing are “concerned, © The only point where.. there: ‘Seems to be any 
‘question is the problem of braces.” I take exception to the. 


statement that our braces are’ "atrocious", In traveling over 
“all. service ‘commands, ‘I think we. have better bra ces’ than the 


“civilians have. We employ. tho’ best men we know... S Agito the 

; cost, “that has’ never been a problem, We’ all know that the 
weidtsr has to’ have the, best “to. facilitate his recovery. 
Personally, I do not think it nécegsary to. go outside of the’ 
irmy to buy braces, We have all the equipment and material 
and I do not sec why we cannot maké- the best braces possible. 
«We have a research oroblem at the: prosent time. for which the _ 
Government has donated the money, and the ¢ aluminum men and. the 
brace men have been asked to come forward with problems,’ “but 
few did. We: have an aluminum brace which is equal, if not su- 
‘‘perior, to any which can be bought. It is’ in the preliminary 
stages..and I belicve’ that within a. short timo it will be avail- 
“able to OS See 3 the centers do not’ have aluminun, it ison the 
“List ‘and they can get it, The improvoments. I saw here ean be 


attached to our ‘braces. ‘At ‘the ‘present time the Pope Foundation 


is working on a. drop-foot brace which can. be incorporated into 
an aluminum wee ‘agree with Dr, Deaver that these are not 
just. braces, ‘but: prostheses, aS oo have. to wear them ‘the same 


as an artificial arm or- ‘1ée, i Sapwwninit 


- : 8 YAS, he ee areas 5 Ra iG ae ae ; 
an ‘ . Mike ieee 6 : 
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THE DECUBITUS PROBLEM (3 pmers) 


PREVENTION AND DRESSINGS 
CAPTAIN JAMES J, FITPATRICK, 10, Helloren:-Gonersl Hosnitel: 


One of the most conrion comlicrtions found anone varaplegics 
is the decubitus ulcer, or "bed sore’, »s it is more commonly called, 
Approxinately seventy-eicht (78% 5) ner cent of all permlezics admitted 
to this hospital from overseas stetions or from other hospitols in the 
states have decubitus ulcers on admission or zive a history of having 
had decubitd woon prriveal at other hosnitals in the United Sttes, 
Some of these cases have been several.months on the wey fron oversers 

stations, others only « few weeks, Novertheless, the picture is 
usurlly the same - Larze, slouchine, infected decubiti over the sacral 
revion, in the erenter neoreentaze, less often over the trochanters and 
other bony proninences, - These ulcers may vary in size fron that of a 
silver dollar to a larze dinner plete, involving the entire lumbo- 
_ secral region, 


These observations brine to mind the questions: "What are 
the causes of these ulcers, and what can be done to prevent them or 
ninimize their occurrence?" This type of ulcer is usually the result 
of »ressure on the skin and underlying tissue, causing interference 
‘with the local blood susply, which results in an area of necrosis of 
the tissues involved, Sone of these ulcers may besin suwrerficially 
- end extend into the underlying tissues, while others may begin at the 
fascial plone and oxtend to the skin. Further, decubitus ulcers are 
usually found over the bony prominences of the sacrun, trochanters, 

and iliac spines, in patients who are in the recumbent position snd 
unable to move about'or shift themselves from side to side. Tine 
also is a factor in the fornation of decubiti. I recall one vatient 
who was broucht in by air. He.was twenty hours on the plane, and the 
banking of the plane with slicht shifts of the yatients weight acainst 
the trochanters was sufficient to cause decubiti. When the paticnt 
arrived at the hospital, there were large cyanotic areas over both 
trochanters which later broke down and formed decubiti. This occurs 
in the paraplegic since he has no sensation of vain in the affected 
area, due to his spinal cord injury, to warn hin of the beginning of 
the ulcer, These ulcers ere usually grossly infected with orgenisns 
which are also cultured from the urinary tract - the coliform eroun, 
aerogenes, proteus, ganna streptococci, staphylococcus, K, pneumoniae 
(Fricdlender! s) and on oceasion B. Welchii, There is gross contanina- 
tion from fecal natter excreted from. the incontinent bowel and snread 
over the skin of the sacral area and buttocks »lus organisms from the 
external surroundines, 


Fron the foregoing it is evident that the »revention of 
these ulcers in the narmlecic patient is a natter of major importance, 
It requires conscientious nursine care and constent watchfulness of. 
the patients; first, to vrevent decubiti, and second, if e bezinning 
ulcer is noted, as can be seen by skin discolorntion aad bleb forma. 
tion over the area, to institute promt treatment to ninimize the 
further development, These natients must be turned and nosition 
chanzed constantly — every two hours, if on 2 regular bed, more often 
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CAPTAIN FITZPATRICK (continued) | 


if they are resting on a Litter or canvas cot. Rubber rings, dough 
nuts or thick padding should be placed over the bony areas to nini- 
mize undue pressure from those parts. In transporting these vatients, 
Stryker francs. should be part of the. equipment of the hospital shins 
and planes used, as they greatly facilitate the care and treatnent of 
the patient, as well as aid in the prevention of decubiti. The body, 
especially the. lower back, hips and perineun should be thorouchly 
clennsed each day. Especial care should be given the lowér back and 
perineun following bowel novenents. In cases of urinary incontinency, 
it is necessary. to.change dressings severel tines daily and cleanse 
the skin to prevent maceration and burriing fron the urine. Supranubic 
end indwelling urethral catheters should be exanined frequently, to 
ascertain whether they are functioninz »ronerly, snd thus »revent 
leakage of urine around the catheter on to the skin and dressings; 


Once the ulcer has forned, it svreeds ranidly, due to 
secondary infection, and »rompt and vigorous treatnent is necessary, 
-Upon admission to the ward, cultures are at once taken of the decubitus 
to deternine the tyne of orgenism present. The ulcer is thorouchly 
_ cleansed with sreen soap and reroxide, then seline solution, Debride- 
ment of the necrotic tissue of the ulcer is nerforned, As much as 
possible of the necrotic tissue is removed, and the epithelium over- 
hanging the sides of the ulcer is trinned away to exoose any under— 
ninine of the sides of the ulcer. So long as slouchine tissue is 
oresent, a vroteolytic antisentic is used and debridement continued 
daily. In the presence of Active inflemnation, daily cauze dressings 
moistened with penicillin (250 units vcr ec) are used. Thereafter, 
simple fine mesh gauze or silk dressings impreazneted with xcroforn 
ointment are anplied iain after first dusting the granulations with 
Dlasna~yenicillin, yowder (100, 000 units »enicillin »er 2 grans ‘lasna) . 
~The ulcer is isoln ted from gross contanination of the perineum with 
‘a sheet of rubberized silk and adhesive. In the presence of sus- 
ceptible organisna, >enicillin, 200,000 units daily is given a few 
days prior to overation when the ulcer is deemed ready for surzical 
closure. In severe cases, the patient is laced uwoon a Stryker 
frame during treatrient of the decubitus, and allowed on his back 
one~h°lf hour out of every four. This is done to »revent further 
pressure and necrosis. 


Most of these patients, upon admission, »resent the 
appearance of marked enmaciation and malnutrition, and a large 
percentage of them have complications, such as genito-urinary 
infections, »yelonevhritis, draining chest wounds, ermyema, otel- 
ectasis, abdominal. wounds, froctures, ctc. .It is therefore necessary 
to begin at once to build wo their nutritional stetus and blood 
level, They -are given a high caloric, high »vrotein diet, and sun. 
plenentary vitamins orally and varenterslly. Blood, pnlesma, and 
anino acid infusions are used frecly if indicated. Additional 
nrotein is administered by way of a special fornula which is given 
in addition to regular neals, Once the blood level end nitrozen 
balance are brousht uw to, and kent within nornal linits, the 
patient clinically shows imrovenent in streneth and general well 
being, gain in weight and healing of the decubitus. Such a vatient 
is well on the way to surgical closure of his decubitus, 
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PROVENTION AND DRUSSINGS . 


. 187 LT. DUDLEY F. GRANT, NC, Enelong General Ho snitat: 


We have found thet decubiti or ia ie sores" are the 
most corinon complication of spinal cord injuries. _In our effort to 
prevent this complication, we have employed the Peleg yi neasures: 


ce 


‘Be 


10, 


Keep the bea dry, elenn,. and as nenrly as possible 


without weinkles.’’ 


‘Keep the patient! 8 skin dry and free from contanine- 


tion at all tines. 


Chanze the pnrtient's position in. bed every ‘two hours 


durine the day, and every three hours durine the 
nicht. (an overhead bar or lift is © useful adjunct 


“in that it aedne the petient turn hinself. ) 


A. Lift the ynatient, dist apelaradanets hin. 


b. If the skin over a noint of pressure becores red, 


swollen, indureted, or in any way susynicious, this 
site is to be avoided in subsequent chanzes of 
- position, if SS pee be hal pernit. 


Daily bath with soan and water, thorouzh drying, then 
hardening by gentle massaging with alcohol, especially . 


over points of »ressure. After the skin is thoroughly 
dried, dusting powder (stearrte of zinc, etc.) is applied. 


To pressure points, especially in patients with spasris 
which prevent utilization of all the various changes of 


‘position, we employ massed A. B.D. pads over the sacrun, 


which we extend laterally to ‘nrotect the ‘trochanters, 
and maintain by use of a scultetus binder. (For thin 
patients, this dressing can be further extended lnter— 
elly to protect the iliac crests.) The inner aspects 
of the knees and the keels are fe a ee by snug 
bandages. ; 


No hot water bottles in contact with skin over areas 


of Lone of sensation. . 


ee ae qhoalsoliste privilezes of over three hour 
sures ton without relicf. bite pressure points. 


Snugely fittine walkinz braces with panies of »ressure 


over the pressure points. 


Bod cradle to relieve ‘weiaht of bed en ue these are 


“ productive of Spasiis. 


‘We feel that nattresses which tend to spread the ores— 
- gure noints will also be of value, thouch we'do not- 
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1ST LT. DUDLEY F. GRiNT, MC 8 (continued) 


_ as yet have any of the more recent types at our 
disposal. 4ir or water beds have been recommended in 
the past, but. with the advent of the newer light sponge- 
like mattresses, perhaps we heve 2 more effective and 
convenient adjunct. 


ll. Maintain: nutrition. 


4 


Faithful adherence to this rontine necessarily requires 
sufficient personnel. Upon occasion in the past, due to circumstances 
beyond our control, our staff wes temporarily depleted with consequent 
abbreviation of this routine. This resulted in an "outbreak" of small 
decubiti among severel patients, 


4s for the active treatment of decubiti once they are 
formed, we have run the gamut of a large number of different topical 
applications. Hach ulcer must necessarily be trented individually, 


but the following outline of treatment has evolved as the most 
successful in our experience in treating the average case. 


GEERAL TREATMENT 
1. Mointain nutrition and serum proteins, 
a High protein, high carbohydrate, high vitamin diet. 


b. Total blood (serum) protein with Albumin—Globulin 
retion every week if indicated. 


c. Proteins maintained by supplementary proteins in 
diet, with resort to gastric intubation or parenteral 
proteins only if diet not tolerated, and nutrition 
and blood chemistry indicated need for such measures. 

d. Parenteral ascorbic acid, 75 mgm every day, 

2. Keep patient off of involved area as much as possible, 

a. We employ an Operative Turning Fram (Stryker) in 

lerge sacral ulcers to facilitate turning and reliev— 


ing pressure at site of decubitus, 


LOCAL TREATMENT 


a) 
e 


Culture te wound, if infected, and determine the 
penicillin sensitivity of the infecting bacterin, if 
facilities are available. 


e. Debride all dead tissue — be as conservative oas-possible 
_ with skin debridement, but try to remove all infected 
subcutaneous fat tissue. 


3. If the ulcer is superficial, it is cleansed with 
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1ST LT, DUDLEY F. GRANT, MC (continued) 


hydrogen peroxide, lightly sprinkled with granulated 
‘suger, end penicillin jelly dressing applied. Repeated 
four times a day. 

(Penicillin jelly: 35,000 u. per ounce of equel parts 
of hellow petrolatum and emulsion base. We perfer 
lubricating jelly as a base when available.) 


4, If the ulcer is deep with overlying skin edges? 
-a. Ulcer is first irrignted with nzochloramide, with. 
-enreful protection of the’ skin by vaseline gauze. 


The azochloremide is drained orf, 


be. One half to one inch sterile gauze saturated with 
penicillin jelly is introduced loosely into the 


undermined or pocketed aren, so as to act as a drain, 


rather than a foreign body. The "packing" is 
gradually reduced with reduction of wound discharge 
and appearance of clean granulating tissue. 


c. Dressing anplied., - 


ad. Dressings nre changed four times a day ond oftener 
hd indicated. 

5. In cases in which there is evidence of deeper cr sah 
we believe pe ‘renteral penicillin ‘to be of value. 


6. Although we have not had access to atreptanyratn as yet, 
we believe that this drug will be o definite adjunct in 
the treatment of infection with gram negative bacteria. 


This method of treatment hrs been the most successful 
for us in prepering the majority of cases for early 
surgical repair or healing by secondery intention in 
cases of smaller ulcers, ani has facilitated the 
maintenance of the patients! serum protein, general 
nutrition, ond morale. 


THE SURGICAL MANAGEMUNT OF DECURTVUS ULCER 
MaJOR EDMUND J, CROCE, MC, Halloran General Hospital 


INTRODUCTION: 


To prepare our paraplegics, for the ambitious program of 
anbulation already described, it is desirable thet the large decubitus 
ulcers, and especially the sacral ones, be healed in the shortest 
possible time, and the end result be sufficd ently stable to withstand 
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‘MAJOR EDMUND J. CROCE, 160 (Oonthnea) 


as much, traume as the unbroken paraplegic skin, 


The conservative approach to the treatment of decubitus ulcer, 


by allowing spontaneous healing, has been found to be entirely too 


- Slow and the end result unsatisfactory. Split thicknessgrafts, witile 


exneditious, produce a result only Set ene ly more stable than that of 
secondary healings. . : 


In May 1945, shortly ofter the problem was thrust upon us by: 
the return of paraplegics in number from the wor fronts, we conceived 
the idea of raising full thickness fleps from tue skin adjacent to the 
ulcer and rotating them to fill the defect, We heave usually planned 
these flaps in such a way that no corresponding defect was left to be 
erefted. Thus far this method has been more uniformly successful in 
the treatment of sacral, rather than trocannteric decubitus, since 
atrophy of the glutei usually leaves an nbundance of loose skin to de 
borrowed from the buttocks. We are currently working on a somewhat 
Similar method for the closure of trochanteric decubitus, which 
presents a much more difficult problem because of the tightness of the 
adjacent skin, the undermining from extensive sloughing of fascia, the 
protrusion of the surface of the trochanter, and the difficulty in 

immobilization. 


Griteria for Operation — mae Fee oa 


Captain Fitzpatrick has already outlined the methods for the 
prevention and preoperative prenaration of the decubitus ulcer, Our 
criteria of operability are almost entirely clinical. First, we 
insist that tne natient be completely recovered from spinal shock, in 
the broad sense of the term. Second, he must have been in a distinctly 
positive nitrogen balance for several weeks, manifested clinically by 
an-improvement in strength and general well being, a definite gain in 
weight, and local signs of healing. Third, the ulcer must not present 
Signs of acute inflammation, its floor must be covered with healthy 
granulation tissue free from sloughing fescia, and its margins must be 
fixed and invaded by vigorously growing epithelium. Jn the absence 


of clinical signs of inflammation, the bacterial flora have been largely 


disregarded except for te presence of streptococcus hemolyticus and 
staphylococcus aureus. 


Occurrence 


Of 109 poraplegics now patients at Halloran General Hospital, 
83 have had one or more decubitus ulcers. Of these, 65 have had 
sacral, 29 trochanteric, and 19 ulcers of other bony prominences. 


Operative Procedures 
Sacral ulcers (65) 


Of the 34 operative procedures for the closure of sacral 
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} “of aaa 30, 25 were pres pre prima: vy clost 

_ thickness flaps: of skin from adjacent areas, 2. tage 

ae was a closure by combined full thickness flaps ee ae od 
split thickness grafts, and. two’ were closures by split graf’ 

_ Approximately one half of the ulcers measured 10 cm. or Ore y 
transverse end 8 cm. or more in the longitudinal diameter. Our 
largest measured 24 x 11 cm. The defect remaining to be covered of 
excision of the perenne Scar tissue is usually Larese be 2 or m 
Soret : ; i 2 


; At operation, most of the petients require no anesthesia. 
The ulcer is completely excised, including both the peripheral rim o 
the scar tissue and the granulation tissue base. If the ulcer Ae 
: sufficiently narrow in its transverse diameter, thet is, less than | 
- @m., it mey be successfully closed by raising lateral flaps from t 
surface of the gluteal fascia and aporoximeting them in the midline 
caer ie wedges of skin may be removed from the upper angle and 
from either side of. the lower angle in order to preserve the contour 
of the buttocks and the lumbosacral area, If, as is usually the ca 
the transverse diameter is greater than the longitudinal a diamond 
eres excision of the ulcer is mode, and curvilinear incisions are 
made from the inferior angle downward and laterally into each but 
and from the superior angle upward and outward into each lumbar : 
region. The four sector flaps thus outlined are raised from the 
surface of the gluteal fascia, rotated centripctally, and this e 
approximated to cover the defect, Fine silk technic has been used 
| erage : , | ames 


ae eas is shield shape, with unilateral or bilat 
extensions. upward to include the posterior superior Spine, | the ski 
haps on one or both sides may be pene in size. Try 


Trochanteric Ulcers (29) 


Of: the 12 operative procedures for the elders ‘of 
tN caiBeabodtd ulcers, 10 were done at Halloran General Hospital, 
elsewhere. ‘The smaller ones were ¢losed by linear approximation 
‘subsection of adjacent skin, ‘Slightly larger ulcers were closed 
"sliding a skin flap from the buttock, | one larger ulcers heve 


of pedicle ‘fase from the lumbar ae or the corresponding ee 
| cau saanegs quadrant. 


Other ulcers - (as) 


and small, and have nreke® been allowed to heal bere tea 
“ i 
Post-Overntive Treatment yh, Seca 

_ Post-operatively we have used a pressure dressing, 
| employing mechanics waste or foam rubber under an ace bandage 
about the lower trunk in case of a sacral ulcer, or a figure 
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MAJOR EDMUND J. CROCE, MC (continued) 


bendage incorporeting the corresponding thigh as well, for trochanteric 
ulcers. If indicated by the presence in the preoperative culture of 
sensitive organisms, penicillin is administered for 4 or 5 days after 
operation, After operation thé patient is nleced in a Stryker frame, 
four hours in the prone, one half hour in the supine position. Unless 
otherwise indicated, the dressing is not disturbed for five days, 
when alternate sutures are removed. ‘The remaining sutures are removed 
within the next five days, Meanwhile the preoverative caloric and 
vitemin regime is continued. Within a month the patient is receiving 
the same care as the patient without decubitus ulcer. He now alter 
nates between the sunine and prone position every two hours, is 
returned to the regular Army bed, ond is allowed to sit up in a wheel 
chair for increasing periods of time, 


Complications 


Complicntions following primory closure of sneral decubitus 
have been infrequent and on the whole, minor. In only one case was 
the complication serious enough to threaten a successful result. This 
was-an aren of ischemin, 7 cm. in dismeter, which began 16 days after 
the closure of an ulcer measuring 12.5 x 10 cn. This complication 
began after the patient had remnined seated in his wheel chair for 6 
hours continuously, ven the unbroken peraoplegic skin may not withstand 
So much pressure over a bony prominence. One other pntient developed 
o® small area of ischemia shortly after tne primary closure of an ulcer 
which preoperatively meesured 14 em, in diameter, This aren was 
subsequently covered with a split thickness graft. One patient 

‘developed a henatoma which was evacunted surgically. ‘Yhree patients 
developed small serous collections which were asvirated. 


The onerative procedures for closure of the trochanteric 
ulcers were conplicated by pertial senaration of skin margins in 3 
cases, and small serdus collections in two cases. We have not deen 
satisfied with our procedures for the closure of trochanteric ulcers 
for the reasons already stated end are contemplating the use of the 
pedicle flap, a more complicated and prolonged procedure, for the 
solution of this »yrobdlen. 


We are convinced from our exnerience tat the use of full 
thickness skin fleps in the closure of decubitus ulcers produces end 
results superior to: those of orevious methods. We have observed the 
scar of secondary healing and the split thickness graft aoplied over 
bony prominences ulcerste reneatedly from unavoidable trauma. 
Consequently we have used the split thickness graft but rarely, for 
example, to cover smell residual defects after incomplete plastic 
closure of lerge ulcers esrlier in our experience, to cover a small 
area of post-operative ischemin elready mentioned and to cover e lorge 
Sacral ulcer in a Spastic paraplegic who could not be turned on his 
abdonen, 


rif 


One might logically ask why we have not operated on all 65 
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MAJOR BDIMUND J. CROCE, MC = (continued) | ” 


r _.. sacral and 29 trochanteric ulcers. Those that were not operated upon ie 
hed either not reached the criteria for operability or had passed. “f 
thom after ndmission to this hospital. We do not believe that the - | 
sual results of our procedure are so superior os to warrant excision of an 

almost comnletely healed scar or of a split thickness graft, \ 


DISCUSSION: he ' 


\ 


CAPTAIN JAMES C. WHITH, M.¢C., U. S. Naval Hospital, St. albans, N.Y. 


Since November 1944 we hove closed 13 ulcers. We used the 
technique just described and hove obtained complete healing, usuolly 
within two weeks. One ulcer broke down end required 25 months to’ 
heal. We hove one patient at St. uilbans with a sacral ulcer, 24 x 16 
ens, which we hope to close next week. We believe we hove the 
answer to the trochanteric. ulcer. It requires a large flap. We have 
had consistent first intention healing and have not been deterred by ~ 
streptococcus, staphylococcus nureus, or even by osteomyelitis of 
coccyx or sacro—coceygeal joint. Successful operative closure does 
not prevent formation of new bed sores, Our plestic surgeon, Captain 
Honm, of Atlenta, is a great help. 


COLONGL CUTLER: 


At Cushing General Hosvital, the principles which are in 
effect at present in the trentment of pressure ulcerations are’ 


1. Frevention by frequent passive turning when necessary and by 
active moving about in bed or wheel chair. Much of this must be ‘ 
accomplished by the patient himself. ‘The patient must be kept dry of 

HX urine at all times. 

\ 
| 2. Prevention and control of infoetions by daily dressings, 
ee cleaning up the wound with soap and/or boric solution; cautious use of 
sulfanilamide powder in dirty wounds; vaseline gouze dressings in 
others; bulky outer dressings in all cases. f 


3. Zarly closure by debridement ond shifting of large undermined sf 
skin flaps, leaving new defects when necessary over adjacent areas 
which do not overlie bony prominences, these defects to be closed 
oo secondarily by suture or skin peti ne. ; 


4, It is felt that the use of topical opplications to pressure 
ulcerations is of little or no value and should deserve scant attention. 


pe | 5. Skin grafting of a pressure aren itself should be used only she 
4 when it is impossible to transpose full thickness flaps. i 


The results in 124 pressure ulcerations in 65 patients are 
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COLONEL CUTLER, HC (continued) 
as follows: 


1. Number closed successfully br suture - el 
2. iumber closed successfully by skin graft - 3 
5S. lumber healed bv conservative measures, without operation 
- 57. (Many of these Lact require excision of the scar end 
‘elosure) 
4. lumber renoining open — 43 
/ 5. Number of pertial pareplegia patients who have not ned pressure 
ulcerations et any tine — 18. 
6. Number of complete perenlegic patients who have not Nad vressure 
' ulceretions et any time - 3 


1isf Lf. LOSLiIn. W. FREEMAN, Mayo Generel Eosvitel, showed colored lantern 
Slides of decubitus ulcers with their repair, 
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Halloran General Hospital 
AFTERNOON SESSION 


PRESIDING: MAJOR BENJAMIN B, WHITCOMB, MC 
. Chief, Neurosurgical Section, Halloran General Hospital 


MAJOR WHITCOMB: 


Because of the number of speakers, it will be necessary to 
start the program immediately. We hope that you will feel free to go 
about the wards and see the paraplegic patients, if you so desire, 
Officers will be on hand to conduct you. /A resume of all cases has 
been prepared and copies are available at this desk. When a directive 
was received from the Surgeon General, placing the definitive care of 
the paraplegics in Army, rather than Veterans! Facility, hospitals, it 
mentioned that a medical officer should be placed in cherge of the 
paraplegia ward who had a great deal of enthusiasm for this type of 
case. We were fortunate in having assigned. Lt. Col. Shearer, Chief 
of Urology Section, who haa this attribute. He will speak on "The 
Ideal Physical Plant". . 


WARD PROBLEMS AND MANAGEMENT | (3 papers) 


THE IDBAL PHYSICAL PLANT 
LT, COLONEL THOMAS P, SHEARER, MC, Halloran General Hospital 


In the treatment of spinal cord injuries, the physical set- 
up should be arranged to facilitate ambulation, final stages of re- 
habilitation and coordination of the many services, both professional 
and technical, which are required. A central office for the coordi- 
nator should be established, The medical administrative officer 
should set up his administrative program in this office. A stenog- 
rapher-is necessary and a public address system should be furnished 
with the microphone in this office. It is not feasible to gather 
together in one group a large number of paraplegia patients and in 
order to keep up the closest personal contact with the ward officer — 
and the coordinator, a public address ‘system is necessary, Over 
this public address system announcements and suggestions are made. 
The patients are encouraged constantly by a series of explanatory 
talks which are designed to give them insight into their condition. 
This should not seek to replace personal contact with the patient 
but should augment it, é 


he patients are best handled in large open wards with 
plenty of space for ambulation, wheel chair traffic, and the large 
number of personnel required in the care of these patients. The 
beds should be at least 5 fect apart, have good mattresses and be 
equipped with a Bradford frame and a trapeze by which the patient 
Can move himself about in the bed. Exercise equipment should be 
available for use by patients who are, confined in bed, This may 
consist of grippers, pulley and weights, springs and other forms 
of equipment used in developing the muscles of the upper extremities, 
« large number of bed screens should be available so that a number 
_ of patients may be isolated at one time for examination and treatment. 
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LT. COLONEL THOMAS P, SHEARER, M (continued) 

mechanical device for lifting a completely paralyzed patient fron 
the bed and maintaining him while the bed is removed and changed is 
a necessary item. Each patient should be equipped with a sturdy 
chair and a bedside table which contains shelves and drawers. Some 
type of box or foot locker should be maintained for the patient's ‘ 
personal belongings - this usually fits quite well beneath the bed, 4 
Space should be allowed for storage om heed equipment, such as 
braces and crutches. 


, Special attention should be given to the latrines that : 
service these patients. Some form of fixture should: be installed 
in the toilet by which the patient may lift himself from wheel chair 


to the toilet without assistance. The shower baths should be equipped . 
with strong chairs, which are firmly anchored to the floor and which ; 
contain arms by which the patient can transfer himself from the wheel ‘ 


chair to the bath stool. Benches have proven unsatisfactory because 
many of these patients are unable to maintain balance without braces 
uiless a back and arms are attached to the chair, At least one bath- : 
‘tub should be installed in one of the bathrooms for teaching purposes. i 
Each of these patients should be taught to transfer himself from the 
-wheel chair to the bathtub without assistance, The entrance of the 
latrine should remain open in order that the patient can come in on 
crutches or a wheel chair, In order to maintain privacy, a large 
screen should be placed in front of the entrance to the latrine, 
Special holders and bottles used in tidal and other types of drainage 
should Le maintained on the ward and should be so constructed that 
they can be used with Bradford frames, 


In order to bring the work program to the patients and 
allow them to indulge in occupational therapy and other educational 
pursuits, special over-bed tables are desirable, These tables should 
be sturdy enough to hold a typewriter or any type of portable work. 
Special bedside lights are desirable, Reading devices, some of which 
project the lettering upon the ceiling, are helpful for the quadri-~ 
plegia cases, Some sort of device should be used for the prevention 
of foot drop, Ordinarily this can be a homemade affair, which fits : 
itself to the hospital bed and maintains the ankle-at a 90 degree 
angle, For recreation, a central radio with individual earphones for 
each bed is helpful in supporting morale. A portable x-ray should be 
available on the ward at ali times, Adequate numbers of well equipped 
dressing carriages are a necessity and space should be allowed for 
them tc remain on the ward. Large waste cans with tight-fitting 
: covers are necessary for the disposal of soiled and infected dressings. 
ee Supplies for catherterization and instruments for dressings should be 
autoclaved in individual packages and maintained on the dressing cars 
riages, There should be a wheel chair by each bed and a sufficient 
number of wheel litters should be maintained in order to transport 
the bed patients when necessary, Some sort of wheel chair fixation 
is necessary, often a homemade affair can be carried with the wheel 
chair which satisfactorily fixes the wheel and acts as a brake. Drugs 
and other equipment should be maintained such as are dares found on 
a surgical werd in a wali hospital. 
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LT, COLONEL THOMAS P. SHEARER, Me:(continued) Nag 


~The large open ward showild canmunicate ‘directly with a. ; 
large gymnasium which should contain enough space to allow all of 
the patients to engage in some activity at one time in this hall. — 

' The gymnasium should be equipped with various mats, One large mat, 
preferably 40 by 40 fect, supported on benches about 2 feet from 
the floor, is desirable. The purpose of supporting this mat from 

the floor is to improve the psychology of the patient, to make it 
easier to transfer from wheel chair to mat; and to lessen the work 
of the teachers who are exercising the patient. A number of small 
mats should be m@intained ani used upon the floor for teaching 
purposes to show a patient how to get from his wheel chair to the 

-. floor, Stall bars are necessary and should be installed against 

an upright, flat surface such as a wall. This is useful when the 
patient first begins to stand, helping him to assume his belance. 

hh small mat is useful at the foot of the stall bars for employing 
‘counter-traction for the relief of the adductor spasms in spastic 
cases, Long and short parallel bars of different heights should 

be maintained as they are useful in the carly stages of walking and 
for subsequent practicing exercises, A number of chairs of differ- 
ent types and stability are needed for educational purposes. Low 
steps, high steps, a bus step and inclined plane are valuable in 
teaching the patient tc cross streets and get up on curbing. Var— 
ious. types of flooring should be used’in this gymnasium, such a 
‘Linoleum, concrete, wood and terrazzo, This is valuable in teach- 
ing a patient how to employ his crutches in the various conditions 
he is apt to meet in after life. Varicus equipment used. in com- 
petitive sports are quite necessary, such as basketball, medicine 
ball, punching bags, indoor baseball and other equipment of a sim- 

. ilar nature., If possible this gymnasium should be accessible to 
.the outside by means of a ramp. Outside exercise is important. 

_ Basketball equipment can be set up as well as volley ball and base- 
pall. <A sun deck should be maintained and an outdoor swimming pool 
is a desirable part of the equipment. While many will not do well 

in a pool, the great majority enjoy it much and receive untold 
benefit. 


. A&A special physiotherapy center should be maintained nearby 

and be accessible to all of the patients, An indoor heated swimming 

pool is extremely desirable. Massage tables should be available with 

heat lamps and Hubbard tubs. Equipment for muscle stimulation is 
necessary and interrupted galvanic stimilation is often required. 

A number of good walkers, both plane and ramp type, should be main- 
tained, As these patients progress, educational facilities should : 
be established, ne age aN tae ees 


A number of small private rooms should be available for 
individual teaching and: for study and practice. Shops should be 
established for group work in the manual skills, such as wood shop, 
michine. shop, printing, photography, radio repair, dental mechanics, 
watohing and other projects as needed. | Music and art should be 
encouraged as a means of emotional outlet with these patients, In 
order to have a successful program in music and art, private teach- 
ing rooms are necessary. Professional consultation facilities are 
quite important. A separate office should be maintained for the 
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ward . surgeon in whish various examining equipment shouta be main- ig 
tained as in the ordinary ward. office, A special examining room * 
should be available for consultation and more specialized examination, ue 
A quiet, comfortable_room with ‘good furniture in it should -be kept, ‘ 
for, the. use: of the psychiatrist. To secure all of these ideal con- By 
ditions, in. most cases a separate plant would have to be constructed, 
It is felt that the expense could be easily justified rs increased 
efficiency in.the i of these patients ., 


The meinbenites ‘of personnel in the: treatment of these 

gee tev creates a serious problem. The number of personnel nécessary a 
of course varies with the state-of rehabilitation of these patients, 
Bed patients in general should require about three nurses, four ward 
men, one physiotherapist, one. oecupational therapist, one technician a 
for the development of upper extremities for cach ten patients, The 
wheel chair and ambulatory patients should require about three nurses, 
eight ward men, ten ambulation instructors per thirty patients, Thes¢ 
figures are based upon a 2h hour period, One i surgeon should. 
attend not more than thirty of these patients, A large, consuitation 
staff should be maintained and should include Soe following sections: 
Neurosurgery, Urology, General Surgery, Chest Surgery, Orthopedics 

‘and brace makers, Nutrition, Internal Medicine, Neurology, Psychiatry, 
Laboratory Service, X-Ray, Eye, Ear, Nose and Throat and Dermatology. | 
On the teaching staff there would be necessary in an ideal set-up 
about ten specialists in general. education, needed to adequately staff 
manual training shops that have power-driven equipment. Six shop 
teachers and two occupational therapy teachers are desirable, At 
least one dental mechanic, one art teacher. and one or two music teach- 
ers are desirable, The metal crafts and additignal phases of, occupa~ 
tional therapy should be staffed. ee to the needs of. the patie Bice: 


: * ’ * 
e . 


MAJOR WHITCOMB: 


We have come es appreciate more and more “the. powers of 
observation and ingenuity of Capt. Kuhn of England General. Hospital. 
He will tell us. about the ward, sc es of the ip og a patients. 


7 
ot e 


pat WARD MANAGEMENT AND DETALED oa | enn age : 
CAPTAIN’ WHLLTA G. KUHN, Jr., MC pe ee, ne 
2 The pica: incident to the: ward nits ota and dies 
eare of. the paraplegic patient may be divided into two categories ig 
Administrative and abhi Be br | 
wit ADMINISTRATIVE: 


The paraplegic ward at England General Hospital is Situated 
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CAPTAIN WILLIAM G. KUEN, - ve " (Gontihued) Lo eas 


Sak the 7h Floor of a éivilian hotel.» The badic structure: of es 

( hotel and its rooms has remained unchanged. There are between oie 
-and 5 patients quarteréd in each room. ‘There are 38 rooms con- 

2 De oa PACES » ie nurses! ‘and doctors’ offices and treatment 
room. 4 son 


‘ 


eee - The. rear section of; tie Th Hoar has been eaudpeee to 
house a Reconditioning and Education Section, Occupational Therapy — 
shops, recreation lounges - including a pool room, ping-pong room, BS 
‘and card room; and a walking rainp iin and steps for anil aa 


This ward is a direct oppos ite to the open type found a 
most Army cantonment type hospitals. It has presented many admin- | 
istrative difficulties. Chief among them is the large number of ia 
personnel necessary to maintain the ward. We have 41 Corpsmen on — 
the day shift. One of these men is a Wardmaster, one a linen 
dispatcher, four are used for irrigating the bladders, and main- 
tain tidal drainage equipment, and the remaining 35 men are used 
as ward men for the patient! rooms. We have approximately one 
corpsman for each patient room. The night shift is comprised of 
one Wardmas ter and 15 corpsmen. a or hae ce 


é 
. 


The duties of the. day corpsmen are , extremely medial 
_ They consist of serving breakfast to the paticnts in their beds; 
giving enemas to each patient every three days (Some patients 
Manage to perform their toilets in the bathroom in each room. )3 va 
cleaning the rooms; turning patient every two hours in the daytime; 
and assisting some of the pent into wheel chairs. . ae Rca 


The corpsman who is assigned ‘ serve the paraplegic 
patients must be of high quality in character and ability. He 
must'be sympathetic and yet not an easy, mark for the: patient! s 
_- whims. We have. had mich difficulty along these lines for two. 
reasons. First, Medical Corpsmen with an MOS number of 409 nae: 
been hard to obtain. We have had to take returnee Infantrymen , 
Ordnance and Engineer Corps men, und train them in the routine 
used on the ward. Recently, because of the demobilization of the 
Amy, we have Lost almost every man assigned to us within 10 days © 
to 3 weeks after his entry to the Paraplegic Ward. Our second 
main problem with the corpsmen is the lack of promotions. Because Tea 
of the nature of their work, these corpsmen work harder than any 
other corpsmen in the hospital. Their persistence is amazing in 
view of the fact that promotions are slow.or non-existent. We 
‘have been unable to help the morale of the enlisted men in this 
respect because of the brereerewding of the ie of Organization. — 


} 


Ne ty ia 


: oo The yonibatise of the Paraplepic Ward quickly spreads : 
among the Medical Detachment and the better men will neither apply — 
nor stick to the Ward if assigned there. If we are to continue to 
give these patients the best care that is available to them, we 
must consider our enlisted personnel. ‘The morale of the corpsmen — 
is directly reflected into the morale of the patient, because an : 


ae 
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unhappy corpsman will not do his job to the best of his ability 
and, therefore, the patient will be found lacking in some phase 
ef his treatment. es 


In an attempt to maintain morale of the enlisted person- 
nel, I have held monthly meetings with them and discussed all com- 
plaints from patients and nurses and myself with them, Their 
problems were presented to me at each of these. monthly meetings 
and their ideas on how to solve them were thrashed out. In many 
instances the corpsman was right. There have been instances when 
the corpsmen complained about supervising nurses being too offi-~ 
cious and certain patients too demanding. After discussing these 
individual problems with the nurses and patients concerned, some 
degree of harmony was created. However, this has always bem short 
lived. Due to the ever-changing personnel, the same ward man is 
not put with the same patient or nurse, and the old problem is 
raised again. ; | 


: At these monthly meetings, the failure of promotions was 
explained to the men and copies of letters to their Commanding 
Officers shown and the replies received were given to them to show 
that every effort was being made to advance them in grade. However, 
after 10 months of this explaining to corpsmen, with no concrete 
evidence of promotions, morale has continued at a low ebb. At 
times it was necessary to threaten court-martial to various re- _ 
turnee Sergeants for failing to obey orders of Pfc Wardmasters, 
Wardmasters were chosen not for their rank, but for their ability 
in leading men and carrying out doctors! and nurses' orders. \ in 
summary, a great deal of our problem with paraplegic patients 
could be solved if we had adequate help, well trained and well 
rewarded for their skills. 


| The night shift of corpsmen has varied from 9 to 11 men 
for 35.rooms, The job of the night corpsmen is not as hard as 
that of the day shift. ‘They are only required to turn the patient 
every three hours, give occasional enemas during their le hour 
tour of duty in the night and to help with night nourishment. 
Complaints from the night men have been relatively minimal. Their 
only complaint is that of lack of promotion. 


We have 31 Army Nurses on the floor during the day hours, 
and 3 on the night shift, ‘The nurses in the day time are assigned 
to individual rooms and for the most part the ‘turnover has been low. 
Nurses are assigned to a room and if cooperation between the nurse 
and patient is evident, she is left in that room as long as she 
is a member of the Paraplegic Section. This nurse will do all 
dressings of decubiti with the idea in mind that because of her 
highly professional training, she will see the progression or 
regression in bed sores and take a personal interest in the pa- 
tient's problem. Problems with the nursing personnel are non- | 
existent except for individual peculiarities and, if obnoxious 
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VW : j 
enough , a transfer of this particular nurs se is requested, 


There are two medical oeeicea on the ward at all times. 
These two medical officers have complete control of all patients - 
and work in perfect coordination with each other. There are two 
urologists, who make frequent rounds of every putient, and matters 


requiring. urologisal care that are picked up on the daily rounds 
of the two ward officers, are transmitted to these urologists. 


The location of the hospital in a city of 65,000 popula- 


tion on a five-mile long Boardwalk, with its connecting, pre-war ae 
constructed ramps to side streets, has aided directly in the morale, % 


rehabilitation and ambulation of the paraplegic patient at this 


hospital. Patients have made unsolicited statements that the losae eae 


tion of this hospital within a large city has helped them get over 


their self-consciousness over their injury and feeling of helpless~ 


ness. Patients who have been transferred from other hospitals 
always comment on the fact that they now feel closer to a civilian 
than they have ever been since their injury. Most Army general 
hospitals are located about five miles from the main business dis- 
tricts and any civilian contact is greatly lacking. Also adequate 
facilities are not available for housing relatives for long visits. 
Patients attend local theaters, Visit restaurants and 
shops in town and on the Boardwalk, and spend pleasant afternoons 
with their families.on the pavilion and beach reserved for the 
patients at England General Re nes oer passes are per- 
manent and extend from 1300 to 24,00, hice 


q 


The ward being a closed type, has brought up the question 


of advantages and disadvantages of an open and closed ward. The — 
advantages of a closed ward similar to the one at England General 
Hospital are: ; 


First of all, some form of privacy. for the patient, 50 
that he does not feel classified as a group, but rather an indivi- 
dual. After the first 10 months following his injury, the closed 


ward has the same advantages as an open ward in regard to progress — 


and competitive spirit, because by that time the patient has cir- 
culated among other rooms, has been on the walking ramp in competi- 


_ tion with his fellow patients end has been attending classes in 


typing, languages, music, onder ase and reconditioning at the ex- 


Y 


treme end of the floor, Os 


The disadvantages of a closed ward aret 


First of all it ieaiece set iiahiess in’ the patient and 
tends to make him less independent than other patients would be 


in an open ward. In the first 10 months of his injury, I believe | 


an open ward is conducive-to competitive spirit and encouragement 
through observing the progress of his neighbors. 
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The tidak wits. badd yea be’ a happy combination of 


these two types of wards, A ward brbken up into semi-private 


rooms containing 10 to 12 patients per room would require less 
personnel; would give the patient an opportunity for observation 
of his fellows; would tend to mke him more independent and less 
selfish and a victim of his whims; and still afford a degree of 
privacy. As the petient progresses towards reegovery and shows 
good psychological adjustment, he could be transferred to a small 
room containing three or four patients. 


ce: PROFESSIONAL PROBLEMS ¢ 


The medical ward officer in charge of e gana dete floor 
must be one who wants to work there regardless of tangible rewards 
received. He mst get his sole satisfaction from the gratitude 
expressed by the patients. Having grown up with this ward since 
last January, when we had 38 patients, to our present total of 12h, 
I believe. that one medical officer per 50 patients is minimal. 
Three hours are required for ward rounds. There should be one 
urologist per 50 patients, who is constantly on the floor and knows 
the patients! urological conditions as well as ‘the ward officer 
knows the patients! other problems, ---medical, surgical, and psy- 
chological. / 


There should be good liaison between the ward officer 
and the various services of the hospital. Consultations should be 
answered quickly and in the presence of the Ward Officer, so that 
the patient, if he feels hesitant to ask questions at the time of 
the consultation, may question the ward officer later on in his 
rounds. 


Morale is best maintained bu daily rounds, at which each 
and every patient is seen and all questions answered directly. If 
the question cannot be answered, a promise should be made to find 


the answer or someone who can solve the patient's problem, Frequent 


evening rounds will impress the patient with the sincerity of pur- 
pose of the Ward Officer and reassure him that if he should ever 
become seriously ill, he would not be neglected, . Frequent trips 


‘to local theaters, paseball parks and parties, in which the whole 


group is included, helps cement friendships of these’ patients. 


The general health of the patients has been maintained by 
early ambulation and daily activities outdoors. By far’ the greatest 
adjunct we have for maintaining health is blood transfusion. Blood 
counts and total proteins are taken routinely every four weeks on 
every patient. Those falling below normal protein levels of 6 - 8 
grams percent, or hemoglobin below 80 percent are immediately given 
transfusions and blood counts and total protein repeated seokhy 
until normal for two weeks, Food must be high in protein content, 
at least 180 grams daily, and served in an appetizing manner, For 
some time we had difficulty in getting the patients to take an 
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adequate protein dict. Their chief complaint was the lack of good 
cooking and the coldness of the meals on arrival at the bedside, 
we solved this by employing e cook and a dietitian to devote their 
exclusive time to this ward. The meals were made hot by setting 
up trays with the cold portion of the meal already prepared, that 


is the milk, bread, salads, etc., already on the tr ray, and then 


an electrically heated food cart was brought to the bed side of 
each patient and his portion from the piping hot food cart put on 
his plate and served to him immediately. In addition, we have 
constructed five dining rooms on the floor at one end of the ward, 
so that wheel chair paticnts might eat sitting in their wheel- 
chairs, Sixty to cighty patients have caten better since the ad- 
vent of this method and enjoy the chance to gossip and chat with 
their comrades, — : 


MAJOR WHITCOMB + 


When it comes to the fine dekaila of care and treatment 


"we know that it is the nurse who carries them out. Lt. Ruden will 


tell us the special nursing problems which she finds among the 
paraplegics, 


NURSING PROBLEMS WS_AND CARE OF THE PA PARC. 


1ST LT. CLARA L. RUBEN, (ANC, Halloran General Hospital. 


“The care of ela, Bip patients, in pets groups, ethicn 
than ts isdlated cases, has resulted in a new and challenging 
nursing specialty. This recently developed field requires a basic 
foundation, using all the principles of good nursing, plus a 
thorough knowledge of the particular requirements of combined | 


neurosurgicsl and urologic cases and the ability to adapt this 


nursing care to the mere id... hy ela requirements of each in- 
dividual case. 


The. nurse should ‘know. the background of each patient under 
her care, which will enable her to understand the ‘reason why he 
reacts as.he does to changing situations. A closer nurse-patient 
relationship is developed, which promotes a better mutual under- 
standing of the importance of what is being accomplished by nurs- 
ing care and treatment. Insight into the patient's mental pic- | 


ture is as important to his physical progress as the. rehabilita- 
_ tion of his. body. ° bi tod 4 


The difficulties in iemedouing aan maintaining ‘the entire 
paraplegia nursing program Have .been overcorie and simplified, | 
largely because of the intense interest:in these’ patients, shown 
by the Communding General and shiefs of the various services co- 
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operating in this project. Only nurses who join in this apirit 
are Being carefully chosen -and assigned to the paraplegia section. 


The new nurse signa be. gradually oriented to this type 
of work, and to the personalities of individuals under her care, 
She ould not be thrown into a ward without being familiar with 
the problems about to confront her. If she does not adjust suc- 
cessfully, within a short period of time, or, if she finds’ the work 
depressing at any time, she should be given the privilege \of trans- 
ferring to another department. Rotation of nurses is necessary 
to obtain a group that enjoys and takes pride in this type of nurs- 
ing, and who can'create a harmonious atmosphere, Although there 
is the necessity for care of patients with varying degrees of 
physical disability, most of the nurses! time is spent with the 
more acutely ill. All personnel mst constantly bear in mind the 
principle of ambulation and development of self~reliance in these 
patients. The patient himself should do as much as possible, and 
the amount of self-care mist increase as. the patient progresses 
physically, until he is entirely self-reliant. Care of the com- 
bined neurosurgical and urological problems demand practically 
every phase of ae technique, and each must be employed to its 
‘limit. 


‘Particularly is the nursing care necessary in the prob- 
lem of decubitus, Cleanliness, special and frequent skin care, 
(especially over bony prominences), and frequent changes of posi- 
tion, are important. Close observation, and the protection of 
weak points, are vital factors in routine ward care, Through the 
use of rubber rings, sponge rubber pads, cotton doughnuts and 
mechanics! waste, damuge to these pressure areas is avoided, At 
Halloran General Hospital, most of our patients arrive with pre- 
existing bed sores. After the routine intensive treatment em- 
ployed to close these areas, the nursé must continue preventive 
treatment and observation until the patient is ambulant, since 
there is always a predisposition towards further decubitus devel- 
“opment. A regular schedule for frequent turning of the patients 
has been found effective. The patient's knowledge of the under- 
lying principles for the prevention of decubitus is essential to 
the successful execution of this program. He is taught that the 
presence of open wounds retards his general physical progress, — 
making it impossible to get up in wheelchairs on on the mats for 
exercise and ambulation. In early stages, he helps in turning 
himself by means of a trapeze on a Balkan frame, and soon learns 
to perform this task ik eile by himsel?, eee the use of the 
trapeze, 


A similar method is,used in developing self-reliance 
in the care of the bladder, The ward men perform bladder irriga- 
tions, changing of catheters and catheterizations during the early 
phases of-treatment. ubsequently, patients are taught to. catheter- 
ize themselves. This depends on their ability to learn the main- 
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‘tenance of aseptic technique, - Prieaaies. iat be closely. abe 
+ wWised to insure that they attempt to void completely before cath- 
Me re ch eterization, and that they: constantly use aseptic technique. ~ Em- Ay 
pie "phasis should be placed on the care and sterilization of equipment. 
The patient is also taught; and supervised in, recording his fluid 
‘intake and output. In this instruction of the patient, the nurse 7 
can get his complete cooperation when he is given a thorough 
‘ie ioe pie pice vik the: results desired. 


i 


} 
{ 


pS Rd . The nurse also assumes a ‘aions interest meg maintaining 
- the nutrition of her patients, among whom there are frequent feeder 
ing problems", A cooperating dietitian plans.all of the. meals, 
and the’ individual patients are given some, but not complete , 
choice of food served, it again rests) upon the nursing. staff to ih 
EG ‘see that the food which is served is: hot. appetizing, and that each © 
aaa ae patient eats a sufficient amount, Appetites of these patients are — 
at none too sharp, and to encourage them, specially desired foods are. 
obtained whenever possible, Most of these patients are on special 
a , diets, high in proteins,’ calories and vitamins, and Many are given | 
ss special, high ‘protein formulae between meals, Jn extreme nutri- : 
ote tional problems, gavage is employed, using the amigens and other i 
formulae. Ambulatory and wheelchair patients: are required | to take 
their meals in the mess hall. bi 


Closely related to maintaining the well-being of the 
paraplegia patient is: bowel management. | There is never an excuse 
for impaction, Occasional mild laxatives are necessary y and an 

enema is given every 3rd day, The importance.of proper enema 
technique must be taught to the ward men, They should be im- | 
- pressed that the enema mst be given slowly and retained until | ae 
the entire amount of fluid is given... Complete evacuation is ; 
important because of the total absence of mscle-tone in the lower | 
abdomen and the flaccidity of the bowel. Chair patients are taught 
. to maintain latrine habits. Control is achieved by development of 
the conditioned bowel reflex, It has been suggested that the use 
ny of glycerine suppositories, ten minutes botne “defecation, would 
te) be ey ba dace 


Other ee of nursing deppendeuliikeee: which should 

‘be mentioned, are the maintenance and supervision of tidal drain- 

age and bladder irrigation apparatus, the use of Stryker’ frames, | 
and the careful -: adjustaicnt of fob, boards on the beds. | o 


In. this di sdleston of the Mk tention given to deldteme : 

with spinal cord injuries, mention has been made of the’ important 
features in nursing technique, However, one of the most vital 
functions of the nurse is that of maintaining the morale of her 

 patient.. She must always be an. optimist. ‘She encourages him in 

-his educational and occupational training program, She should 

make lag ek pea feel ae he is. not geing to be a ee bed- 


aie 
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towards. progressively increasing ambulation, with constant progress 
toward becoming an independent, useful,and self-sufficient citizen. 


DISCUSS ION 


MAJOR WHITCOMB : 

. The topic of ward problems and ward management is now 
open for discussion. I realize that set-ups in various paraplegic 
aos centers are quite different. Those who are working in converted 

hotels where the large open wards are not available, where the 
treatment and personnel required are quite different, have other 
problems than in the Army hospitals with large open wards. 


. — If. COLONEL FRANK H. MAYFIELD, MC, 
( Chief, Neurosurgical Section, Percy Jones Hospital Center 


I would like to supplement Capt. Kuhn's remarks in re- 
gard to ratings given to workers, - enlisted men and WAC's. We - 
have not been able to obtain at our hospital anything like the num 
ber of medical officers and ward personnel mentioned. If any ac-~ 
tion could be started regarding promotion, it would be of great 
assistance in maintaining interest in the ward. 


‘ss ; 

= COLONEL CUTIER: 

ems From our experience at Cusning General Hospital, it seems 
probable that adequate bowel control can be established in practi- 
cally all cases (when the patient can be gotten out of bed) by 
having each patient go to the latrine and sit on a special toilet 
at a regular time each day. The special toilet is on wheels and 

is rolled over the regular toilet; enemata can be given when , 

e necessary without moving the patient off this special toilet. A 
trapeze bar is provided over and in front. of the regular toilet. 
Seventy of the patients now use the latrine for bowel movement and 
sixteen still have bowel movements in bed routinely. 


_ CAPTAIN KUHN ; 

—— 7 I would like to mention a difficulty Colonel Mayfield 
ee: just brought up. He mentioned WAC's. We have only two WAC's,. 

ae Patients at our hospital prefer male attendants, particularly 

2: because a male attendant can lift a patient and take care of the 
tidal drainage. Our four men, trained in the Urology Section, 
maintain the tidal drainage and equipment. I would like to re- 
peat that proximity to a large city in which the main streets are 
easily reached is a big factor. Also in the use of wheelchairs, - 
if they have no place to go, they won't use them unless they have 
| hew sights to see every day, and especially in Atlantic City, in 
ee. summer the sights are unending. 


ol 


RS era tag 


iF es cen re ‘ 
SS © hae bare 


They get nee to the same people handling 11 the ‘tin 
eee strong personalities around these men will mele them 
active in their rehabilitation, | vs 
that we could think of to do with less benaanuel: but re aes 

| finally come. to the point where we have to have personnel, j 
seems that we are losing all the time instead of gaining per 
“Sone sort of program should be introduced whereby we. could BO 
and get. civilian personnel that we. can 4rain- and keep for some 


+ 


It will be at least a year before we can get most of these people 
‘to their own homes, Their stay in the hospital will be prolonged 
without having sufficient number of teachers > DUT QREy and bat! 
|‘Tesclonally ima personnel. : 

acs ee, 


“te there is no , further dtscuseion, :we- elit ow on an to the 
various problems of nutrition which we feel has played sie an ah 
important part. om the acide dca these: ihesetigo ae 
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THE PROBLEM OF NUTRITION 
IN THE TREATMENT OF THE PROLONGED HOSPITALIZED PATI 


/ 


COLONEL GEORGE G. DUNCAN, MC, Medical Consultant, Second Service Command 


My remarks will deal with a subject the scientific 
understanding of which is gaining rapidly on the one hand. while the 
general clinical application of this knowledge lags far behind on the 
other. I speak of the maintenance of the nutritional equilibriun of 
~chronically ill patients. Far back in history students of medicine 

were. taught according to ritual to bleed, sweat, purge ond starve 

their patients. Prior to the 20th century there was little else, in 
an active way, that they could do. The modern era hes relegated one F 
of these pernicious practises = bleeding ~ to its proper place. The 


still widely practised. Rooted in archaic and primitive beliefs 
rather than in physiology and pathology this evil hangs on. However, 
the far reaching effect which purgation has in disturbing the water 
balance particularly in surgicel and acutely ill and dehydrated 
patients is receiving increasing consideration. . Shortly this 
practice should follow that of bleeding down the avenue of relative 
disuse. {t is on its way. No so much progress has been made with 
starvation. The custom of prescribing starvation as a therapeutic 
measure in the treatment fortacute febrile and surgical illnesses is 
still widespread. In the more learned circles starvation is not - 
prescribed but is permitted. The results are much the same though 
the dignity of the procedure has suffered, 3 


; There are nearly two score of identified substances which 

the human organism must extract from his environment and take into 
itself if it is to function properly or survive. Lusk ably defined 
starvation as "the deprivation of an organism of any or all of the 
elements necessary to its nutrition". Deficient intake of any of the 
necessary food components represents undernutrition. <A patient may, 
be overweight and yet be undernourished in respect to certain food 
factors, 


The nutritional status of an individual can only be 
summed up accurately by coerelating the exact intake of the various 
food factors with the chemical analysis of the body fluids, notably 4 
the blood, and. the quantitative analysis of the excreta be it urine, 7 
feces, vomitus or discharge of exudates or sérous fluids. In the 
past, the body weight has been the indicatory of the state of the. 
nutrition of an individual. The body weight is a relinble index in 
this respect in the normal individual ingesting a normal diet and 
partaking of normal’ activities. It is not a reliable index of the 
State of nutrition of the bed-fast, chronically ill or injured patient, 

In fact, changes of body weight may be grossly misleading, The undere 
nourished patient with hypowalbuminema may gain in weight from 
increasing fluid retention while his state of nutrition is 
deteriorating, Also, the same patient may enjoy his first improvement 
with a loss of body weight and fluid. Alterations in weight of 


from 6 to 10. pounds may ensue as the results of shifts in water 
balance and be quite undetectable to the eye. 
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--In the first | st tage: oe udbvaahertien there. is an “nda 
oh Siesue depletion occurring when an omount of the nutritive Seyt oe 
fi sufficient to meet the organisms needs fails to reach the Aintorarl 
environment of the individual. At some stage in this denletion not 3 
enough of the nutritive factors is present to carry on normal ; 
biochemicnl processes in which they are involved and there develops: a He 
biochemicnl lesion detectable by biochemicnl analyses. Finally the 
depletion,’ progressing unchecked, accounts for the third phase whieh i 
that of the anatomical lesion — for example, the swelling of recent ~ 
‘intestinal anastamoses, pucuiind glossitis, cheilosis and possibly 
the decubitus ulcer. : 


| 


Mulholland and Co Tot athe tbe decubitus ulcers to locel 

er, pressure, and, to tissues impaired in vitality as a result of vrotein 
deficiency. In 35 random cases of bed sores they found the plasma 2 
cat y protein concentration to be invariably below the lower borders OL 
/ normal, This represents a tissue depletion of great magnitude. In 
well controlled studies of eight cases there was improvement in the 
f general condition, gain in dody weight, a rise in plasne protein and 
healing of the ulcers when the nitrogen balance was reversed from i 
+ negative to positive balance. | | 
/ ‘ fay \ Rts 

The anatomic lesions of undernutrition are depicted in the — 
skin, eyes, oral cavity, nervous system, skeletal structure accordin, 
to the resnective deficiencies. These combined lesions — tissue © 
denletion, the biochemical nnd the anetomical lesions are all present 
in the advanced nutritional disorders. The stnge was set for this 
abnormal clinicnl state with the onset of the predisposing illness or 
injury. The paraplegic, the bed-fast ond the convalescent patients — ee 
are susceptible subjects. They are most likely to develop disturbance 
in nutrition and subsequent complications unless their plight is un 
.Stood and this understanding is actsd upon promptly and continuously 
until the need for special. consideration no hy ae exists. 


ae i a 


Me es The nutritional disturbance may never develop to the stage 
where gross anetomic changes occur and yet it is. probable that wound 
healing, resistance to infection and the feeling of well being are 
interfered with. Clinicians too often have their sights sét on 
anatomical changes as indications of deficiencies. This is alate 
stage and is the result of. prolonged deficienciés. Much of our  ~— 

y knowledge about disturbance of nutrition is based on total withdrawal’ 
MR , of food factors from animals and little attention, until very 
) recently, has been given to Ce cai hlon deficiencies over long periods. 


. if normal nutrition is to de maintained. attention must be 
focused on what the patient actually ingests and to acquaint ourselves | 
with what it adds up to in terms of nutritional components, I am sure / 
I need not remind you that it is somewhat of a research problem in 
itself to find out what patients actually eat. I am not referring to 
the desperately ill but rather to the chronically.ill patient ~ the | 
peraplegic for example. The diet in treating the acutely ill patient 
with hepatitis became a matter of. life and death and we were » forced 


mad 
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to have the meals and any left-overs weighed before sufficient 


attention was attracted to the imperative need of adequate intake. 


The same is true of~chronically ill patients. The difference be— 
tween the weight of food given to the patient and the weight of the 
food left uneaten should be checked when circumstances predisvose to . 
undernutrition, It is significant how frequently and how far these f 
patients are off the nutritional beam, In short episodes this may be 
of little moment but in the paraplegic and in the patient with wound 
healing going on this subject assumes.great importance, /It is 
important not to overlook the autritional background upon which the 
disorder has flourished or upon waich a predisposition to further 
complications hangs. J know of no therapeutically effective measure 
which is more often disregarded than that of maintaining a positive 
nutritional balance during the course of chronic and acute illnesses. j 
We, as clinicians are guilty in this respect and I have an idea that 
the sins of the surgeons are no less scarlet in this matter. 


Protein requirement deserves special consideration. If the 
energy expenditure exceeds the caloric inteke the body protein is 
sacrificed and what is usually considered an edequate protein intake 
is not sufficient to prevent a deficit devoloping. Protein metabolism 
is spared by a high caloric intake and provein deficits can rorely be 
made up for more than short periods by giving lerge amounts of protein 
unless the total caloric intake is sufficient to prevent loss of 
tissue mass. Failure of absorntion of food from one cause or another 
or increased demands as in pregnancy, lectation, wound healing, rapid 
growth and disease magnify potentialities for nutritional deficiencies. 
Barr and his co-workers at Cornell have observed that a negative 
protein balance ensued when presumably normal conscientious objectors 
were confined to bed. The increased loss of nitrogen was most marked 
after the fifth day, Also there was a marked increase in the 
excretion of calcium and the pE of the urine tended to swing toward 
alkalinity enhancing the likelihood of calculi formation. 


In civilian life the patient is discharged from hospitals 

nen the acute’ phase of the illness is over. In most cases this is 
fortunate as they can have their individual wishes concerning diet 
catered to at home. This means that in all but the exceptional case 
adequate caloric intake will be provided. This is, without doubt,) «- 
the most important aspect of diet in general, Adequate caloric 
intake not only spares protein metabolism, it prevents abnormal 
demands on special, food factors, notably vitamins, and it is much 
more likely to afford adequate intake of vitamins and minerals than 
is a low caloric intake. 


The period of hosvitalization for the Army patient covers 


not only the acute illness but convalescent weich sometimes is pro~ 


longed indefinitely eas in the case of the paraplegic. Unless special 
interest and effort provides an answer to tne individual's wishes 


regarding food these patients, and patients from boarding houses and 
institutions, are more likely to become undernourished in one or 


another aspect than are patients discharged to their homes. 
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ied ‘- Deke seen foie. AZO 5 a a peraplegic, pe bas 
- admitted to one of our hospitals in January 1945, He was well 
developed and anpeared well nourished at that time but had decub: | 
ulcers of the heel, scrotum and knees, His blood count on admission 
was normal but sicboadhent counts revealed a gradual development of a 
-hypochromic microcytic anemia. The total protein contentof the pla 
‘was normal with a satisfactory A/G ration when first deternined but 
subsequent determinations revealed a decline in the total protein 
and esvecially in the albumin fraction until on 15 September the 
albumin wes 2.8 and the globulin 2.5 making a total protein of 5.3. 
Clinically, anorexia became a problem, and as the months — 
went by evidences of an avitaminosis bécame apparent. In August ~ 
edeme and ascites developed, The hazards attending his condition 
were being intensified by the loss of protein in the ga 4 from 
the decubitus ulcers, ; 


Multiple transfusions of whole blood and two administrations 
of plasma between 29 of May «nd 14 of September failedyto prevent t 
deterioration of his clinical condition. On the 10th o September a 
diet estimated to contain P. 140, C. 400, and fat, 70 grams was pre- 
scribed. Vitamin therapy was vigorously pushed and liver extract i 
given, On24 September when seen by the speaker the patient's 
Ogle tae tyes dog gibt, GRe evidences OF avite ami nosis had pet 


and degree of the ascites sid the eaten of the decubitus. ulcers. 

25 September 100 grems of concentrated human albumin were given, be 
the e7th and 29th 75 grams were given, and the protein intake was 
increased. 300 grams daily was the intake aimed at but only 162, 

182, 170 and 108 grams were ingested on succesSive days, This’ was 
accomplished only with ever; possible consideration bei given to $1 
patient's diet. By 29 September all ascites and edema had disappeare 
and the patient's condition was much improved and he was taking his 
diet much better. | ee 


This case illustrates what can happen to chronically ill 
patients kept in hospitals over long periods. This patient ran the — 
gamut of undernutrition from indiscernible tissue depletion to Pe 

anatomical chenges which seriously threatened life. He happened ‘to 
be a paraplegic and so it is apvropriate ti int we should discuss his. 
case at this conference. But, let there be no mistake about tS. he 
illustrates what can happen ied, what in my opinion is hebania 2, 
varying degrees to chronically:ill medical and surgical patients 2, 
hospitalized over long periods of times. The ultimate good which ca 
“come of the appreciation of these possibilities, the unders tanding ¢ 
the underlying metabolic changes and the carrying through of the neces- 
Sary prophylactic and corrective méasures is far reaching. I+ extends 
to every medical and surgical ward, and yet, I confess it is probab: 
the most neglected field of promise in medicine. This is underst 
The onset is insidious, Months and weeks lapse before objective 


evidences of disease are apparent but it is well mown that somewh 
in this. interim the patients become poor surgical risks, a pred 
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posed subject for complications which may steal all the attention of 
the physician unless he is alert to the problem as-a whole. 


Acute medical and surgical complications are likely to 
claim the attention of the internist and surgeon and unless planned 
consideration is given to nutritional aspects changes, more far 
reaching than is generally realized, occur to the detriment of the 
‘patient. 


The prescribing of the diet offers no problem to those 
familiar with food values. I believe that the approximate values in 
terms of grams of »rotein, carbohydrate and of total calories should 
accompany the diet prescription for every patient considered to bea 
Susceptible subject for undernutrition. The diet would not need to de 
weighed. An approximation of the values would suffice as a guide to 
the dietitian. Not until this precautionary individualization of the 
needs of the patient receiving prolonged hospital care is adopted will 
needless risk to their health be avoided. Recently, I saw two 
paraplegic patients in the same word. One, I believed, should have a 
diet approximating 125 grams of protein, 400 groans carbohydrate and 
$500 calories, For.the other I recommended 300 grams of protein, 300 
grams of carbohydrate and 3500 calories. The first was a well 
nourished active, healthy eppesaring soldier having es normal appetite. 
The second had no anpetite and hed edema, ascites, protein deficiency 


and several decubitus ulcers. 


SAMPLE DI IZED PAaTI=NTS 


ELS FOR BOSPITaL 


I, maciated patient with hypoalbuminemia, edema, ascites with an 
indolentor decubitus ulcer ~ 


Diet (Restrict salt temporarily)! 


Protein 4 Gm per Ke* > 280 Gm? 


Carbohydrate : 300 Gn: 
Calories 50 per Keg : 3500 
Vitamins 


Ii. Undernourished petient with indolent ulcers (no edema, ascites 
or hypoalbuminemin) — 


Diet: 

Protein 2.25 Gm per Kg* : 192 Gn: 
Carbohydrate : 350 Gn: 
Calories 45 ver Keg : 3100 


* 
¥ 


Iif.. Normally nourished active paraplegic patient ~ 


Diet: 

Protein 1.75 Gm per Ke*.: 122 Gn: 
Carbohydrate : 400 Gns 
Calories 35 per He + 2450 


* Of normal weight (Example 70 xg) 
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0 see tliet the patient ‘actually eats the presorl tee ail 
the: erux of this whole SpHo ne ene The importan 1ce which the physiois 


It al influence the a chit bare. the. nurse ne wisettendaan a 
will improve the patient's nutritional status. Supplementary fe 
should make up deficits. One hundred grams of powdered skimmed iil 
in 200 ce water yields 34 grams protein and 52 grans of carbotydri 
To this concentrated nourishment ice cream, pureed banana, ise 
be added. The quantity of fluid need not be great. “Forcing of 4 
fluids by mouth is rarely necessary or advisable... Fruit juices a: 
better omitted until they can be taken in addition to the prescri 
‘diet. The same is true of beer. Fluids of low food value because 
of their bulk hae an unfavorable effect on the i cape as ee 


/ 


It may ee) ea only neans of Heese, ba a for gees ‘conta 
and as a supplementary measure it has great value but its use ) Shaee 
be atceah oa by necess ity not by convenience. | 


: The Fluid ee should be Pa to nrevent ‘the volo 
. of urine falling below 1000 ce in febrile patients and the specific 
gravity should not be above 1020., From.2 to 10 litres, according 
the degree of hydration will be needed each 24 hours, When the 
patient is unable to take any fluid by sll 3000 cc, or more, g 
parenterally are indicated. ; 


| From 8 to 10 grans per 24 hours are dovirenic, ie 
is | necessary = voniting is a fe atures Pace, 


les 100 grans of glucose are necessary to prevent “r0 
ketosis so that this amount should be considered a mininun but +1 
this amount, at least, is desirable while no food is ir by mo 
Clucose may be given fa bouteneoust se. but if so only in 5% concentrat 
A 10% solution may be given intravenously at a rate of 9 cc (150 
per minute or a 15% solution at a rate of 6 ce (or 100 drops) per 
minute. A small needle (22-26) | will aid in preventing a venous 
thrombosis. 


The combined administrations of glucose and salt or gluco 
and protein hydrolysate are permissible if the solutions are given © 
slowly (5 ce ver ninute) : ae ieee Mets 


Protein. Protein nay be provided in forn os whole Ddloo 
plasna, concentrated humer albumin, hydrolyzed protein or amino 
acids. For purposes of nutrition, casein hrdrolysate and amino 
are superior t6 the blood products which function by maintaining 
blood volume rather than nutritional balance per se. The administa 
tion of lind ho acids or casein hydrolysate -equivalent to 100 erans 
protein Hk ol Laie’ oe SIS ERnAY is desirable. These ro 


< 
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rate of administration should not exceed 500 ce per hour (8 cc per 


minute). 


Vitamins may be added to the fluids to be given parenterally 


to the malnourished patient. 


The daily amounts recommended are: 


Thiamine 10 Mg.3; Riboflavin 5 Mg; “iacin 20 Mg; and Ascorbic acid 


should be added separately). 


100 Mg. (Solu-B Upjohn 5 ce provides ail but the Ascorbic Acid which 


Zxample parenteral nourishments recommended by the National 
Research Council in Convalescence. and Rehabilitation Report #1, 1 


February 1944, are as follows? 


N 


"1, It is desired to provide a non-febrile patient who is unable 


to eat or drink, but is not vomiting nor sweating, and wio has no large, 


exposed exuding surface, for one day with water, salt and enougn 


glucose to prevent gross ketosis. 


Water 
Salt 
Glucose 


1500 to 2000 ec. 
5 to'8 em. 
100 gen,. 


1000 to 1200 cc. of 10% glucose and 500 to 800 
cc. of normal saline will meet these require-~ 


ments closely enough. 


The total amount selected 


should »vreferably be given ae two equal 


installments. 


Ho.) If there as been a large antecedent deficit of salt as a 
result of vomiting, Sweating, or transudation, the yvroportions of 


salt may be ineréased: 
/ ; ; { 
/ Water 
Salt 
Glucose 


For examples 


3000 cc. 
a? om. 
100 gn. 


In this case 100: gm. of glucose or 200 cc... of 
50f glucose are added to 3 liters of normel saline 
and divided into two portions in the fame manner. 


"3. To meet the requirements for the nutrition of a ‘pe ‘tient who 


will be uneble to take any food or fluids for some days 


and therefore 


should receive a nutrient which will vrovide an sdequate emount of 


some protein substitute. 


Water 


Casein hydrolysate 


Glucose 
Salt 


3000 cc. / 
200 gine 
10 gm. 


This will require 2 liters of 5 5% casein 
hycrolysate 5% glucose solution, and 1 liter of 
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10% of glucose solution, a total of 3000 cc. hee a 
Since the casein idea lyeate: is neutralized it hae 
will contain 5 grams of salt per liter, or 10 ee 

Poe | ; grans in two liters. Other convenient ‘ 
c | formulae can be devised by which the volume 
: can be kept below 3000 cc. The selected ie 
, anount of solution shotld be injected over a a 
period of about four hours or, preferably, 
in two equal installments of two hours each. 
, If the patient is given transfusions of whole es 
a blood or plasma, the amount of casein hydroly- - pit 
i | ' gate will be decreased," 


x 


So” Satie PEs 


Bel There is a challenge in this problem of nutrition, | 
especially in the paraplegic or other patients subjected to prolonged fe 
hospital care. ae 


| The success wnich has met the efforts to cope with this Pei: 
Bt problem in Halloran General Hospital is not to be considered lightly, ~~ 
; Clinical impressions have been given abundant scientific support. ee 
_ There is no longer refuge in the complacent acceptance as inevitable ie 
“ tue disturbances in nutrition which, it is obvious, can now be eae 
| prevented in all but,the exceptional cases. i a 


/ 


ROUND TABLE DISCUSSION - 


é Colonel George G. Duncan, MC 
Major Abraham M. Kleinmen, MC, Halloran General Hospital 
Ma ne Helnuth Spring, MO, Holicran dese ral Hosvital 


\ 


We es ate ( 
COLONEL DUNCAN: 

Major <leinman, in your experience at Halloran General 

Hospital, whet was the incidence of malnutrition among paraplegic 


patients? 


MAJOR KLEINMA 


Weerly all petients with pereplegin were malnourished on (an 
arrival et Halloran General Hosvital. Of 82’ patients surveyed, tie Bae 
average weight loss ‘since the time of injury was 49.47 lbs. Only ee 
1G two patients had lost less then 20 lbs; 26 patients had lost between aie 
} 20 and 40 1bs., 31 patients between 40 ani 60 lbds., 17 patients ee 

between 60 and 80 lbs., and 4 patients over 80 lbs. One patient had Be 
~ lost 100 lbs., and 4 petients over 60 lbs. One patient hed lost 100 

Lbs. and another had lost 102 lbs. 


COLONEL DUIGAIN; i | mae 
Maybe Major Soring will comment on the special significance 
of this loss of weight? ; : 
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MAJOR SPRINZ: 


An average weight loss of 501bs, incurred in a few weeks! 
time is almost unheard of in civilian practice, and can only be 
compared with the weight loss in other very serious war injuries and 
burns; for instance, in a series of 29 cases of serious orthopedic 
and abdominal injuries, wé observed a weight‘loss averaging 48.5 lbs., 
the weight loss ranging from 30 to 71 lbs. Weight loss by itself is a 
very important, but not entirely reliable criterian of malnutrition, 
The evaluation of weight loss must be qualified by the knowledge of 
the fat stores of the patient prior to injury, and the knowledge of 
the amount of extra-cellular fluid in the patient. loss of fat tissue 
does not necesSarily mean malnutrition; as a matter of fact it may be 
beneficial. Loss of muscle and organ protein, on the other hand is 
one of the most important manifestations of malnutrition. Protein 

: metabolism is linked to water balance and loss of protein leads to an 
increase of extra-cellular fluid. In the seriously depleted soldiers 
some of the weight loss is hidden by the increase of extra-cellular 
fluid. This "hidden edema" may amount to many pounds. 


COIONEL DUNCAN: . \ 
What manifestations of malnutrition, other than weight loss,| 

: : tes ; } 
were observed in these patients Major Kleinman? 


MAJOR KLEINMAN: . 

j Visible nutritional edema was observed in only one case. 
The skin in nost cases had lost turgor, was pale and dry. The muscle 
tone was greatly diminished, Only an occasional patient disclosed 
anatomical evidence of vitamin deficiency such as glossitis or 
cheilosis,. No obvious case of beriberi was seen. 


COLONEL DUNCAN: i 3 | 
Why were there so few cases of vitamin deficiency among this 
group of seriously depleted soldiers Major Sprinz? 


MAJOR SPRINZ: | 
‘Vitamin deficiency diseases are exceedingly rare in the 
United States Army, and have only been observed by us in ‘repatriated 
prisoners who were on a starvation diet for a prolonged period of 
time. Apparently, a much longer time interval is necessary for the 
clinical appearance of vitamin deficiency than the three months it 
takes for paraplegic patisnts to arrive at a hospital in the Zone of 


Supplements are probably the first ones given. 


. COLONEL DUNCAN: 
zi Major Kleinman, what do you consider were the factors which 
contributed to the malnutrition? ! 


MAJOR KLHINMAN: 

The nature of the injury, i.e., the injury to the spinal cord 
resulting in paralysis, often combined with other serions injuries 
such as chest and abdominal wounds, led to a state of mental depression 
with aggravation of the alread existing anorexia. Abdominal wounds 
with perforation of the hollow viscera, necessitating one or more 
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the Interior. Im addition, we are very vitamin conscious, and vitamin | 


magn prin 1 (continued) es ey ee 


aperetiens on the alimentary tract, and residual enteric fistules, 
~ obviously contributed to the malnutrition. Many patients arrived wit! 
infected and draining wounds. 11 of the paraplegic patients had 
persistent albuminuria, varying from a, trace to 24. Finally, urinary 
tract infection was aniversal in this group producing in most cases a 
low-grade febrile response. Many patients were subject to repeated ey 
| _ episodes of chills, sentic fever and sweats lasting from a day or two. 
2 to a week or more. The cause of these bouts was nearly always due to 
pyelonephritis, although occasionally other causes were present. In 
summary, the factors contributing to malnutrition were mental 
depression, type and-multiplicity of injuries, decubitus ulcers, heme 
persistent albuminuria, and last, but by no means cparsal infection, 


: a COLONEL DUNCAN: 
Ve | Is there any particular effect of o spinal cord injury. on 
para metabolism? 


HAJOR SPRIUZ$ ~ . saphiee eg eins 
Yes, After any type of injury, but particularly after a 

spinal cord shock or injury, a peculiar phenomenon occurs in well 
nourished individuals such as these soldiers were at the time of 

kare injury. It consists of a precipitous breakdown of a . large amount of 
eles body protein and excretion of the nitrogenous end nroducts in the — 
tn urine. It leads to a serious depletion of the body and accounts for 
the very rapid weight loss following the injury. It is spoken of as 
"toxic loss" of protein. It varies in magnitude, depending upon the 
severity of the insult, It is self-limited. It is independent of © 
fever and the basel metabolic rate. The exact mechanism of the toxi 
loss of protein is still unknown, he 


COLONSL DUNG: 
This sudden deprivation of body ‘protein in contrast with th 
slowly developing ovitaminosis deserves emphasis. Maybe at this time 
Major Kleinman will tell us of the regimen for Ar onalent of malnutri 
at Halloran General Hospital, . : Yea 
| MAJOR KLEIN: : | | ee ic 
ba There are two fundamental principles in our treatment, a 
cl consists of efforts directed toward the removal or anelioration of 
es ) the factors causing the malnutrition. The second is the provision . 
a of an adequate food intake. Specifically, the intensive program ae. 
activity, education and treotment gives these patients a more howeral 
outlook fot the future and helps considerably in lifting the state of 
mental depression, ‘They come to realize thet much can and is being 
done for them and are cueered by visible and tangible evidence of © 
ae progress in themselves ond others about them. The grouping of. 
aie patients in several ditferent wards, according. to the degree of proer 


pationts ‘Pind uswaeivae: pekud graduated from a ward of. lesser. ie 


activity to a ward of greater activity.With respect to the ‘second 
principle, that is, the provision of an edequate food intake, the 
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etinl octoa. ie devaven: faciars, “First, anorexia is a. 

- most prominent feature. Most patients in this group exhibit on 

_ aversion to protein foods, in general, and to meat, in partiowlan, | 

thus. creating difficulties in providing an adequate protein intake, — 

_ Most patients cxpress a desire for green and leafy vegetables and 
salods; but while. the desire for these foods is commendable ond 
@esirable, the caloric and protein values are, of course, low. To 
<hatp overcome these difficulties, patients are permitted a choice of 

one of two main dishes at each meal. Tho nurses, dictitians, and Red 
Cross volunteer dietitian's aides cooperate in serving and porsunding 
the patients to consume all the food. 4 special effort is made to se 
that the food is served hot, and served attractively. The routine — 
diet of the paraplegic section contains, as served, at lenst 3000 
calories, including 125 gm. of protein. Purtharnore,. each patient is. 
2 tape to drink an extra quart of milk daily in addition Goer: 

milk included in his regulnr diet. Tho chicf purpose of this extra © 

quart of milk is to provide an additional 35 em. of protein to make a 

fs / daily total of 160 gn. Every effort is made to see thet the patients 
_ actually consume all of the prescribed dict. Sandwiches served at bed~ 

; time are a regular part of the diet, and also ell to inhi ae for ok 

x food which the patients have refused during the da 


MEL DUWGAI: Bid ac | | < oi 
V Major Spring have you ary comment to make on this probled? » 


. ) 
aS ee in poeleve agreement with Major Klginnnn, and. cad 
Path to emphasize thet there is a limit to the anount of ordinary 
_ foods which a very sick patient can actually chew. We found that this 
limit: is approximately 120 gen. of protein. Most of the patients are 
able to eat only 80 to 90 gn. of protein of regular foods though an 
— occasional patient is capable of consuming 145 gm. As theso patients — 
are in such « grent need of protein, a therapy of over-feeding is = 
indicated. ‘The means available to achieve hyperalinentation, 
particularly protein hypernlimentation, are the protein hydrolysates — 
and emino-acids for intravenous per gti, eve Na use, the protein — 
Se baeal gah for oral use, and the processed proteins in the ore of 
mild stead edible casein, and lactalbumin, 
ee | | : 
; ; 4 j 
“yt “What method did you use in getting high protein diet into 
. these pationts?, ; . : ea 


Raey, 


’ 


Sy the oie t. a that extra quart of milk, obi ak f 
; Lppntacnea before, served os an extra protein ration to bring up the 
total protein intake. In the more severely depleted patients, instend 
of the extra quart of milk, a quart or nore of one'of the milk formulae - 
devised by us with the assistance of Captoin Erna G. Lord, H.D,, was 
Ltbeet This increased the total protein and calric welaen considerably. 
. patient receiving a quart of fornula Ila, (See at end of discussion) 


4 
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MAJOR KLEINMAN (cont 4nued ) 


COLONEL DUNCAN: 


for example, consumes approximately 220 gm. of protein; that is, 

125 em. in the diet and 95 gem. in the formula. The formulae are 
given with, or shortly after, the regular meal, to avoid a diminution 
in appetite for the next meal. | / 


What heve been the results in feeding patients with protein 
hydrolysates? 


MAJOR SPRINZ: uo 


We have head experience both with the parenteral administration 
of protein hydrolysates as well as oral administration. We, so far, 
have used only 2 parenteral solutions, Amigen and Baxter Protein 
Solution. Both solutions are safe in routine use. In our limited 
experience, we prefer Baxter Solution, as we had not a single case of 
a pyrogenic or depressor type reaction, while with Amigen we hed 
several, including a "near fatal" one. Protein solutions are ideal 
culture media and any organism introduced into the bottle at the start. 
of the infusion, will have sufficiently multiplied at the end of 2 
hours to give a reaction, Protein solutions are slightly acid and 
slightly hypertonic. With care, any thrombosis of the vein may be 
avoided even if the protein solution is fortified by 5 to 10% glucose 
by adding 50% glucose to the bottle of protein solution. The dis~ 
advantage of parenteral administration of protein is that we are dealing 
with chronically ill and chronically depleted patients who require a “ 


regime of over-feeding over a prolonged period of time. For this 
reason, the oral feeding is the appropriate route of administration. 
Protein hydrolysates ore highly nutritious protein foods, but are 

. lacking in some of the essential nutrients as minerals, vitamins, and 
fatty acids, They have a very objectionable taste which is very 
difficult to disguise, while the milk formulre are palatable, well 
tolerated by most of the patients, and are complete foods, lacking 

_ chiefly Vitamin C. ; 


COLONEL DUNCAN; ; 
In brief, what have been the results from the regimen just 
outlined? 


MAJOR KLEINMANs . 

Under this regimen, most patients regained weight, accom 
panied by a marked improvement in their general condition. Under the 
regimen of hyperalinentation most patients regained their desire for 
food. In most instances, in which very high protein intakes were 
necessary at the beginning, as the nutritional: state improved, there 
was a decreased desire for the extra protein. Wound healing was 
accelerated and this wos nortieularly noticeable in the healing of 
those decubitus ulcers which were not extensive enough to require 
surgery. This regimen of high caloric and high protein feeding in- 
creased the patient's resistance to infection. In many instances 
there was noted a definite relationship between the degree of 
nutritional improvement and a decrease in the incidence of infection. 
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MAJOR ABRAHAM M.. KLETIMAN, MC (con t'nuea) 
SPECIAL FORNULAR. — 


These formulae consist essentially of milk fortified with 
powdered milk and egg proteins. . When mixed in the proportions out— 

- lined below, they are very palatable rnd digestible. The palatability 
is increased for cach patient by. sweetening and flavoring to taste. 
Thorough beating of the eggs and, careful mixing of the ingredients are 
important factors in vroducing a smooth, stable, and tasty mixture, 


4 very few patients developed diarrhea when they were started 
on formula III « or III B,. This was probably caused by the high fat 
content of these formulae, The diarrhea promptly subsided when 
formule I A or I B was substituted, and did not recur when after a few 
days the formula was changed to II 4 or II B, and then to III 4 or IIl 
B. «accordingly, our policy is to begin with the weaker mixtures and 
change gradually to the richer mixtures, It‘will be noted from the 

analyses of the formulae, that they are nearly perfect foods in them 
selves, containing nearly all of the essential nutrients. 


In most cases one quart of formule plus regular diet will be 
sufficient. Where it is desired to give still more protein, a high 
protein diet may be prescribed with or without any increase of quantity 
of formule, 


: beaina wate. the formula need not be cananzed beyond II A,. 
However, where the formula‘is thé sole or the chief source of nouvrish— 
ment, then a further step up to III A shouldbe made. Patients are to 
get two quarts or more a day. 


If diarrhea develops and it is believed to be due to the 
formule,- change ia to I B and increa so gradually to I A and then II a, 


rf dA ecation is fairly ‘good, one may start with II 4 or II B 
Scotus of I B. The total daily ‘caloric intake should be at least 
4000 calories in the: very poorly nourished, 


In all cases where both ordinary food and formula are pre— 


‘scribed, the latter should be given with or not too long after ncals, 
in order not'to decrease patient's apvetite for the next meal, 
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MAJOR ABRAHAM M. KLEINMAN, MC (continued) | 


MILK FORMULA * # 


IIA 
FOOD ee a oe: ae eT a Pel te FP ee 
9K 2s ° ° ® ° ’ ° ¢ : : 
Dryco 11/3 185. % 85: 59, : 22 : 775 $1,850 31.498: .740 %1,480 
eo CUS ; : : : H : 3 : 
Skimmed milk B00AY Bh P17S 2 £5180 4610 © . 480K NORE % UehO 
a Dias ‘ : : : : ; ; ‘ 
gg Whites—6 15600 BR ECR Mo. 70 6083. $202k! . 265 fnew 
¥ ik eae Ee ~~ 
Sugar 1 tbl. tSine Se tae re ED ES eR ae: ae 
Se a ee es ae ae H Bes us 
Total 1125 : 94.5: 23 31085 72.483 $1.999:1.250 32.263 
1 as 
FOOD _ Gms or cot: C 3 P : F t Galt Ca $ P : iin 3 
iain : ; : : : : ; H 
Dryco 2/3 cup 100 + 453 32 %12 & 480:%1,000 = .8l0: .400 4 4800 
, i A as a : : : 
. . wa 3 : $ : : : t 
Skimned milk $00 4°25 2 1%.52 a £180 $1610 + . 4803 .865"% Gene 
1 pint ae, H RCE : : t 
: $ H - ieee Bes H : H : 
Egg Whites—5 15 Pew B20,68- 6 YABB 4.045 + .1hOr $860 4 oa? 
lus One Yolk ce Fe RS ae : : : 
* : ; : ; : ; : : t 
Suger- 1 tbl, ie oO eae ei ee ee he BO Re hm he ee 
: ae SRS Sas Sa ail : PR: 
Total ; 86 : 70, $ 19 3: 795 21.653 %1,400! ,924 11.597 


Figures represent amounts per quart of formblAy : 

7 Flavoring added to each formula, 
_ ** Amount of :sugar:veried to taste for individual patient. 
*e* Powdered skimmed milk may be used instead of Drveo, In 
such formules, the fat content will bé lower but can be 
compensoted for by the addition of creams 
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such formulas, the fat content will be lower but can be 
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mt i bsboen pe: fii cases we Costing: act Hospital are. 
still underweight. None of them show eross: clinical evidence oe 
-avitaminosis. Most of them have one or more bed sores; most of the 
are confined to bed either because of (a) presence of several bed 
sores, (b) infections of the GU tract,(c) the fact that their 
_. injuries are of recent occurrance, Adequate high protein diets are 
| provided. ‘Vitamins are administered only when indicated by clinical 
evidence of their need, Plasma or blood transfusions as indicated ar 
- piven whenever the serum protein level is found to de less than 569 © 
mgm hoo: Five of tae patients who are learning to walk with calipers — 
and braces are marixedly overweight. These patients meet regularly a 
with one of the dieticians who is teaching them about the foods they 
must avoid and how to select foods in such a way as to control aides 
weight. No strict diets have been advised as it is felt that the — 
- overweight problem must be handled by the pattont. vitesse if one 
Cdeceeuaeane results, are to be pate ; 


WaTTOOMBE : ( f 
We now turn to the ee aes subject of Schablathatton 
; Ccksesi, Thom will discuss the psychological adjustment. He has neo 
very femiliar with tae patients in the Second Service Command ond his 
+ suggestions have been extremely helpful. a 


‘ 


-FOYOUOLOOTOAL eabsuSm pala 


_ COLONEL DOUGLAS Me “THOM, ‘MC 
ye Consultant in spi te Seconda Service Command 
As iL ‘unberk upon the task of Atabuentse’ the gebdace. dee 
i psycholog ical readjustment as ‘related to the treatment ‘on, ‘the >: 
‘ paraplegics I am reminded of an old quotation which rung as— 
follows - "Knowledge is proud-that it knows ‘so much, wisdom 
is humble that it knows so little’. I am not sure thet this 
quotation is expressed with exactness, but I am sure’ ‘that. bg 
have neither the knowledge nor the wisdom to deal adequately 
with this sub ject. Were it not for the fact that I have been 
so impressed with the untiring efforts, the skill and ingenuity 
of the medical officers at the Halloran General Hospital and 
the England General Hospital in the care of these e patients ae % 
their keen appreciation of the importance of the ‘mental attitud 
of these patients in effectively carrying out. a tréatment pro- — 
gram, I would have been tempted to find a way out of this dif- _ 
ficult ee even at se vRateaine of developing a neurosiss 


. x 


I ies no claim to originality in Whe wes I may gaye ae 
The approach to the psychological problems was made by inter-_ a 
views with groups of unscleeted cases by Major Von Salzen at 
Halloran General Hospital, and Major Vyner at England dane : 
Hospital, neuropsychistrists, and I have personally interviewed © 
patients at both ‘hospitals. An attempt has been made to inter- — 
pret the observations of the medical officers who are responsible 
for the care and treatment of these patients and to add im=:. 
pressions gathered by the psychiatrist which appeared to. bey aay 
significant in formulating definite ‘phd anna in regard to their Bak 
psychological adjustment « ; : Ree 


* 


The clinical implications of diana to the spinal 
cord depend entirely nee the location of the ie peel a all 


has print § a partial or ‘complete paralysis of one or pein 
lower extremities and disturbance of bladder and bowel, as — 
well es sexual functions. Invariably the symptomatology and 
incapacity is at its maximum at time of injury and there is a 
reasonable expectation that the incapacity will not be increased 
with time. The non-progressiveness of these traumatic injuries — 
as compared with an acute transverse myelitis or chronic dew 
generative diseaso such as multiple sclerosis is an mesg he, 
factor which is of fundamental psychological importance, The — 
pationt is not likely to be subjected to the widespread ems- 
tional swings that occur with the remissions and Scene 
of an active disease process. f 


In discussing the psychological problems of the paray 
plegics we can assume that as in any other injury or disease _ 
that patients! mental attitude toward the incapacity is of 


COLONEL DOUGLAS A, THOM, MC (continued) | 


vital importance and that maximum restoration of health and 
function depends uponjtreating the total organisms .. Due con« 
sideration must alway$ be directed to the extent which the | 
individual's illness or injuries ineapacitates or excludes him 
temporarily from‘participating in the normal activities of his 
environment. Time is obrays a factor in our. efforts to Firs 
to adversity. 


» . The exact of: the paraplegic incapacity is violent 

ong sudden. . The combat soldier, who. up to the moment of his 
injury had been in the hest physical condition due to his fine 
training and excellent physical care, enjoyed independence... 
Concurrently with the injury came total dependence - dependence 
upon others for transport, sustenance and even for the disposal 
of body excreta, ‘the patient suddenly and unexpectedly was 
reduced to-an infantile state by his dependence upon others. 
In the patients. studied the initial emotional response varied 
with the onset of the injurys: In those in whom consciousness 
was preserved there was generally depression often with ‘suicidal 
_thoughts.. One man said that there was a grenade near him and 
for a time he thought of using it to blow himself up. Another 
thought how terribly his parents would feel and he entertained 
suicidal ideas, In patients in wham unconsciousness accompanied 
_ the spinal injury the full comprehension of the disabilitywas 
delayed and could be integrated more slowly. Jn these patients 
- also depression was the paramount emotion, one man related how 
he wove ery, nina £ to sleep every night. 

. ' Following the danit- ind, demrnssion, a eoctsie: of op- 
_timism due to an unwillingness to accept the situation arose.. 
In comparison with the amputee who is confronted with the final 
and definite fact of loss of a limb the paraplegic sees his 
limbs and is only aware that they do not work. Often he feels 
pain which he interprets as evidence of returning function, . 
Frequently he is cheered by misguided sympathy into believing 
that he will eventually make a complete recovery. The. ine 
evitability of the situation is not recognized and the patient 
clings tenaciously to hopes that cannot be fulfilled.. 


Coincidental with the physical dependence there is 
an emotional regression to a less mature level. There are 
outbursts of rage, temper tantrums, excessive irritability, 
and impotent anger generally brought on by frustration of ains .». 
A patient who was refused a hypodermic sulked and would not 
_. get out of bed for his exeréises.. Another threw his urinal, 
_A third refused to eats Patients become hypersensitive to the 
moods of the nurses and ward personnel, ‘Trivial slights or 
evidences of indifference bring on bitterness, depression and 
temper displays. Patients bcoome resentful and feel that others 
_ are receiving. better care. Many are irritated by hearing nurses 
and corps men talk of getting out of the 4rmys it makes them 
feel insecure and gives them a sense of being-abandoned. One 
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COLONEL DOUGLAS Ay THOM, MC (continued) 


‘patient thought that he gould hist get. suffhoient care nile ate 
tention unless he babied the nurses, Another feared that his 
uncontrollable temper tantrums would resnlt in an indifference 
and less attention on the part of ae nursess i 


Most patients refuse to ahocinle *SbA tel Wishful 
thinking replaces reason. One hears the expression, "If I 
knew I were not going to get better I would work harder on 
my exercises", Inability to plan, to concentrate, to maintain 
interest sre universal. Patients who begin study courses fre~ 
quently become disinterested and consequently make little 
progress, Patients fear leaving the protceted atmosphere of: 
the hospital. They. fear being a burden upon others. They fear 
that their lack of bladder and kowel control will lead to em- 
barrassments They fear being. stared at, being ei Lie rhe 9. 
With © sated rout shaving to earn, 8 livin . 


: The sayehitogkacl etfeok of ‘ettclant upon the patients 
as well os the effect rf the patients on personnel is a problem ) 
worthy of consideration. The extreme ‘physical dependency of — 
these: patients coupled with continuous drain upon the emotions 
of those caring for them taxes the. physical‘ cndurance and — 
paticnce of all the personnels The ratio of nunsing personnel 
should be inercased to méet the demands of the situation. Like 
the care of children, this is primarily. a women's. job. Mature, 

- maternalistic: types of individuals with a large amount of 

. missionary zeal are essential to success in this field, There 

is no place for rigid’, exacting disciplinary personalities, 
in the care of these patients. Patients should neither he 
coddled nor rejectedy they should. be prepared to. meet the world 
outside of the hospital as it actually exists. | ‘Corps ‘men, 
physical therapists, occupational therapists, should be care- _ 

fully selected. and permanently assigned to their jobs, with ie 
due consideration ‘given to the mental and- phys ice 1 as ae 
and the: neoessity for extra relief. from dutys ~~" -— 


The paraplegic patient is nica PBonted with two ex- 
tremely important psychological hurdles, the element.of time and 
permanency - of his incapacity. The time element becomes 
apparent following his initial operation when he :first realizes 
with disappointment and conéern that this much anticipated event 
about which he -entertained vague ill-defined. ideas and hepes 
that it- would restore the last’ functions of locomotion’ and 
elimination, has failed. He may. not have expected | complete 
recovery immediately, hut certainly improvement. ‘This operation 
was an event of primary importance, at least it was hoped te be 
a point of. departure from orate e Yo: inva Lidism ee rarer sca na 
marked. oe bares said ey ETC. «hy a 


“3 ~The patient now has to find Nek: dike pees upon which 
ho can: nang Bis hopes, Timo is the most. acceptable’ and by time’ 


Pe oh ie sigalg ye uae , ae op ‘ nate ¥ 


: aie ‘COLONEL DOUGLAS A. THOM, MC (continued) 


ine not meant days and weeks, but actually months and yearse 
But here again he not infrequently clings tenaciously to his 
wishful thinking and convinces himself: that time will result: 
in a complete recovery of the lost functions. The necessity 
of having to live a life of semi-invalidism has perhaps not 
been presented with the frankness which it deserves. It is 

uM not an casy task. Certainly the situation has not been ac- 

a} cepted by many patients who have been in hospital many months. 

3 The reality of the situation is denied, notwithstanding the 

evidence with which the patient is daadly confronted by his own 
experience and that of others. 


S, There is the natural normal psychological phenomenon 
which we call rationalization or self-deception, which is not 
altogether without value and which is perhaps encouraged by 

the medical officer who finds it difficult to decide just whon 
and how much each patient should be told about the limitations 
which his incapacity will impose upon his future social and 
economic life. How dogmatic the medical officcr can, be in 

any given situation presents another problem. I am sure that 
many times the medical officer has felt he has explained frankly 
and honestly the patient's situation and emphatically stressed 
the limitations which the mants injury will impose upon his 
selection of a future vocation, only to find the patient planning 
to engage in some occup:.tion wholly incompatible with his handi- 
CAPS es 


& | The problem of how best to help these patients meet 

He the reality factors associated with a pormanent incapacity of 

ome a marked degree is not cxsily solved bv any didactic discussion, 

; inasmuch as every patient must be given individual consideration. 
The time when the patient should be asked to accept the in- 
evitability of his handicap and the extent to which it will be 
explained to him represent a psychological operation rcoquiring 
nice judgment and a.delicate technique. Certain modifications 
in approach will be required for each individual patient, Surely 
no patient should be called upon to increase his burden while 

‘he is battling with unhealed bed sores snd an acutely infected 
bladder. or being tormented by pain. On the other hend no 
paticnt with a severe cord lesion should be allowed to indulge 
himself in the process of self-deception or: to the extent of 

. planning an occupational career that is obviously incompatible 

ee with his handicap, as were four patients recently interviewed - 

ie one anticipating returning to the barber shop; the second a 

fae repair man for telephone switch boards; third, a” Wi anevibaid and 

: fourth, an’ Re Ronee in a ‘night clube’ read 


I am not unmindful of the fact that every orie is 
7 “entitled to a certain amount of day dreaming -~ fantasy life, 
Bee -+. and that the: psychological process of rationalization serves 
Bae he a. useful purpose in helping us all over intolerable situations 
at times, but when this. indulgence’ serves asa rétreat. from 
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reality and poooe ke He AON Sho’ the personality flee up 

and prevents us from meeting the reality’ situation with the 

_ frankness required te build up normel healthy compensations 
for our physical inecapacitics or emotional disturbances, it 
is definitely harmful ond defeats its purpose, 


There is a time when every handicapped individual 
should de told frankly in so far as it is possible what he has 
a right. to expect from liffe under the existing conditions - 

_ the extent to which he can reasonably plan on regaining partial 
function of the damaged parts and the extent he may hope to 
compensate for his incapacity by developing those parts of 
the body left intact. Then with a frank evaluation of the 
anticipated imprevoment and the compensations he oan puild 
up, the question arises as to what are the opportunities 
available. for him to participate in normal living on a basis 
thet, is compatible with his newly expected assets. Stress 
should be put on the things he can do rather than on those 
which his handicap prevents him from doings 


I have a strong feeling that these men would Soren i 
well to group counselling if groups were carefully selected. é - 
opportunity is here provided to discuss the problems of the 
group, rather than the problem of the individual. It takes 

‘on a less. personal aspect and I am‘sure would provide an op= 
' | portunity for a healthy ventilation of anxiety and tension 

i which many of these men find it difficult to express in in- 
dividual discussionse Such discussions would not only bring 
before the group a frank presentation of patients! limitations 
and abilitics but here within the Zroup could be presented the / 
vocational opportunities in which a certain number of these. 
pati mts could de reasonebly expected to carry on successfully. 


Apathy was one of the sharacteristic attitudes of 
these patients reported by the medical offiser and which has 
been brought up.in our conferences and which was also expressed 
by two officer patients who were quite articulate ‘in presenting 
their observations. Constant pressure is required in order to | 
get them to participate in the prescribed exercises. They apo 
parently find it easier and more to their liking to place re= 
liance in time rather than effort. There are those who simply 
refuse, others who us¢ relatively unimportant excuses to remain 
in bed, and those who.state “if. I knew just what my condition 
was Going. to be I would. i harder" : 


Biwe paltcdbey I am "tages dbhid Lily seek the _op= 
“portunities” to utilize the available facilities for cdueation 
and training. This does not mean that they camot be motivated 
to carry on and do the job but it does mean that more personnel 
is required to keep all the activities moving along. It was 
also surprising to find how little thought had boen given to 
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Pi eon “many Poe eiants are  aotta ine down to. a ig hoapitalisa- 

Gh on dependent upon compsensation and family for future security, — 

Adequete well-trained personnel and facilities for training ae 
an. peek the solution for overcoming this apathetic states 


Certainly Soper t ker whenid be provided, not only — 
for counselling, but actual training in suitable vocations. : 
They should be provided with all the Paeilitios for recondi-~ 
tioning with certain modifications as outlined for the amputees 
in Circular 298. The whole problem of education and training 

of this group of paticnts deserves most careful considerations 
Its psychological importance cannot be overstressed, Trainirg 
without. opportunities of utilizing the skills acquired would 

be but an empty gesture and the placement of those success- 
‘fully trained would call for eooperation with industry. Person- 
pety I feel that the response would be immediate and Rone rons 


ie Sex conflict win boas one of the ma Jor strossche 
_ Not many of these patients experience any libido or sex drive 
but, they are core erned about embarking upon marriage or even — 
continuing a satisfactory marital adjustment under the exist- 
ing conditions - and their anxiety is, of course, well founded. 
Wherever a satisfactory marital adjustment has been made pri 
to service and particularly ‘in those cases where there are 
children in the family the chances of Sans TDE ecigue Oven 
Fes in my Opinion, encouraging « ; 


‘ Most of these men, esbayie Bd, | are ei hete,: Ray 
without sex. drive they will not be disposed to embark upon 
the hazardous experiment of matrimony if they understand fully 
their scxual limitations. The patients, as well as their pro- 
spective partners, should be fully informed as to what they 
may expect if such a venture is undertaken, There is no ase 
pect, of this whole problem where there is a ereater need of 
- well trained vei eoujcibealeg il is bring about a Bhi casicrlicd abd nate: 
mente 


\ os 
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The lack of information pertaining to: ‘tho: Geportance 
of the psychological adjustment aspect of the therapeutic 
regime of these cases is due to the fact that prior to the 
casualties of World War II there had been no opportunity for 
observing and studying any large number of acute traumatic ord 
lesions. You will reoall that these cases fared poorly durig 
World War Le. 80% dicd within the first few weeks as a con= 
sequence of bed sores and catheterization, Cushing reported 
_ 82 cases of spinal cord damage, 8 of which were inoperable (all 
of which dicd). 24 patients were operated with a mortality of 
_ 15, or 62.45%. These cases were all cared for in the forward 
- APeaSe 
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Jue to the improved organization resulting in more 
rapid and efficient evacuation of the wounded allowing patients 
to receive treatment under far better conditions than could be 
provided in the forward areas, with the advantages of knowledge 
in diagnosis and surgical techniques accrued during the past 
quarter of a century, and with aid of the sulpha drugs ‘and | 
penicillin, hundreds of men have left the field of combat to . 
receive hospital care who otherwise would have perished, only 
to be. confronted with the collosal task of taking a life 
shattered to bits and remolding into something: that will 
justify its existence. If these salvaged menare to be some 
thing more than a living memorial to the skill of medical 
‘officers or animatod exhibits bearing witness to the effi- 
ciency of the miracle drugs, the task of rehabilitation must 
‘he carried on, 


After infection has subsided.and satisfactory nutri-— 
tional measures prescribed, t echniques and habits relating to 
the care of bladder and bowels established, every effort should 
be made to develop compensatory aids for functions lost by 
the injury by the substitution of increased: power and finer 
coordination in those parts left undamaged. In addition such 
artificial aids constructed with the greatest mechanical pre- 
cision should be provided to render additional support. When 
these essential medical problems have been cared: for and the 
supportive measures are well under way, it is time to direct 
the attention of the patient toward utilizing his newly ac- 
quired health and efficiency for the purpose of developing all 
the available assets toward making him an independent well ad- 
justed individual, in so far as conditions permit. 


I have taken same time in stating the objective 
which we must accept as a challenge. In preserving the 
lives of these permanently handicapped individuals we have 
assumed an obligation to see that their residual incapacities 
are reduced toa minimum, keeping in mind that their burdens 
are not to be carried for weeks or months, but for years. 
Much of the success with which these patients will meet the 
problem of adjustment to the reality situations of the world 
without the walls of the hospital will be dependent upon. what 
eager from this point on. 


Briefly stated, hundreds of lives have been savede 


There now arises the qvestion - for what good purpose. It is 
our i inte | to Bupply the answer. 
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Am RICAN RUD CROSS SERVICE 


MRS, HELIN N, THIRLALL, Field Director, 


Amcrican Red Cross, Halloran General Hospital 


The ournose of the hospital orocram of the Amcrican Red 
Cross is to provide Social Service and Recreation for paticnts in 
“Military Hospitals, This orogram is carricd on by professionally 
trained social caso workers. and recreation workers assisted by 
volunteer corps such as the: Hospital and Recreation Corps and Arts 
-and Skills. My remarks will be limited to the exncriecnce of. the 
Red Cross Hosvital Service at Halloran Gencral Hosoital in relation 
to the rchabilitation of those patients with spinal. cord injurics. 


In working with satients with sninal cord injurics the 
social comoonent in their medical care is obviously of «reat in- 
portance, both in the broad sensc, including reercation, and in the 
specific sense of medical social casc work with the individual. By 
definition, social work is the art of helping a 2erson to help ‘him- 
self. With this focus in mind the social ease workers, roercation 
workers and voluntcors who assist in this ororram, function, 


_ The paticnts with spinal cord injuries face the usual 
social orobloms that the avuratc soldicr has, such as -.family prob- 
lems, financial probloms, vocational »robloms, anxict; over illness 
and the like, With this croup, however, thoy ars exarrcratod be- 
cause of the nature of the illness vhich nocessitates basic social 
and cmotional readjustments aggravated by the necessity for longs 
time hospitalization.. The most significant oroblems which, this group 
has to face ap car to be tho following three: 1) anxicty about the 
iliness itself ond its implications; 2) anxicty.and a necd for re- 
adjustment to thamselves and now family relationships; 3) an ad- 
justment to a now occupational, professional and roercational life. 
Bearing in mind these oroblems the prorsram of social sorvices and 
recreasion is sect up, 


toraane onc of the best wavs to becsin to help the pa- 
ticnt with theso.»sroblems is to helo him in utilizing the srea 
amount of icisurc timo ho has. This is valuable. for tho present 
situation and as trainine for’ the future. In this area the ree 
ercation provram functions most obviously. In the main there are 
two types of rocreation, the supportive or passive typo, and tho 
active particivatory tyoc. The massive tyoc includcs movics, some 
tyne of plays and spcctator ovents for the individual and sro. 
in the active typo, where tho paticnt can help seer lales there arc 
individuel and sroup activitics also. The pationts on the ward 
BO far havc Acarned to slay choss, “bridec and how to tie fli-s for 
fishin:. , Some arc learning to slay the piano or some musical in- 
strument. Som: arc participatine in oublishine ths ward newspaper 
by writing and by reportins. -Some arc intcrested in colloctins 
stamps or coins. Some have sarticipated in a projcet to make the 
Ward more attractive by jsaintin- furniture. Thon too, under the 
Occupational Therapist's euidancc, the Red Cross Arts and Sxills 
voluntccors may he Ip him to iourn to paint a picture or’ skctch, 


‘id 


. most satisfactory rooréea : 

‘ tients adjust te tho commmity arc. ‘thet > ar. 

by tha rooroation staff. Even litter “satéents: arc takon o 
hospital erounds to picnics, to. ‘ascball games or sichtso ocing tri} 
and to the the atre This in goneral, outlines tho spcoific roorga- 
tional provram ny these »aticnts. ee ks. ‘ 

: os ae ation to thu more complex’ ¢ adjusting ent, to himsolf, 

en the fomily ond to notr occupations ‘1: plans, the social case sorkor: 
may olay an important POC... an eho first place, tho: social worker . 
makes rounds with tho Modical Officers so that she can understand 
the medical »sroblom and it affords an opportunity for tho 1 Modical — 
Officer and hor to make joint »lans for the sood of tho paticnt. a 
Thus the paticnt acespts the social workcr as: part of the procram 
of his mcdical carc. ‘ . ear: fe, 


q 


In tho supportiv: rol. the social vorkor first: of ae 
must listen to tho nationt's anxictics About his:illness.’- 
this function. of ted consists mainly in just listoning ana is 
of a dcfinite helo. At this timo ‘too, tho. fact that tho pationt | 
with his disability is accopted by ae workers and. voluntccrs is 
valuable at the moment ands ‘orbs a tags csparation to acceptanee by 
the family and the community, ‘Howorde therc comes a ‘point soon, 
whore it is nocossiry for’ the social worker to hcolp the patiicnt to 
accont his illness ond to faec the problems related to aoe U 
out, the social workcr must anticipate the maximum for the pation’ 


but without his awareness also prepare for the loast. Although — 
there are many problems which this t ypc of voationt faces which aro 
not directly rolatod to kis illness which the social worker hcolps — 
to solve, I will not discuss those today, but confine the discus- 
sion to sp-cific ‘problems which are related to his injury. To moot. lea 
these necds in addition to general social case work treatment, ae 
threc conercte projcets have been undertaken by the social ioe 
partment in cooperstion cond consultation with the Modical Offices 

‘i ; A 

cde & study of home conditions as vcll «sa social hisa2 


tory is -obtaincd on cve ry yatiot. The social workor through tho 
Homo Soryice in cach man's hone ‘community dcotorminos tho family z 
sources both physical and psycholorzical ond interpr sts to the fa 


‘the paticnt's condition and his ncods so that tho family can cdl 
understand: him vthon they come to visit and hon he gocs home on» 
furlough. | This alloviates tho situation such 7s happoncd | in no 

-. gage where aman was elad to roturn to the hospital after his’ fur- 
lough because. his family had made him fcol so uncomfortablo when 
he was at home. Also the Medical Offic er can better unders ta nd sa 
pationt rhon he knotvs the background from ae he ca mo and. the 
scotting to which he must roturn. : 


“II. Tho second project is ee to work problems. eck. 


. cooperation. with Reconditioning, a study was made of a numbor of 
paticnts to determine vocational dosiros ee the rols pe rea wi ve 
former, vrork oxperionee to future yicns and nooossity. a 
cases so studicd there were only 
in their formor ropes: Thus ne on ek ‘ehans Ace 


URS, HELIN N, THIRIEALL (continued) 


this group had a vositive idea of new intcrest, Two of the «roup 
are already takine courscs to help their adjustment to nov york, 

For oxample, onc vationt was a truck driver and has decided to tri 
to be a sccretary and he has beon sivon a tynormitcr and is loarning 
to type and take dictation. 


Til, The third sp¢cific projoct is that of utilizine Red 
Cross transvortation to take mon home on weekend passus, so that 
they may adjust to home conditions syadually, For oxam.1lo, one 
man was taken all the wey by Red Cross ambulance from Halloran to 
Troy, Now York, bcoause his mothor had dicd and it was folt that 
it trould be valuable for him to’ be home at this time. In this con- 
nection the information rezarding home conditions is of incstimablo 
value, 


Wo, realize that wo are just berinnings and that there is 
much to be done qualitatively as wcll ‘as in loarnine additional ro- 
sources for tha modical social care of these oaticnts, We,fecl at 
this time that the implications of the nosd and the value of mudical 
social treatmont of these patients cannot be underostimated, We 
present this ».apor with the senso of humility and roalization of .the 
necessity for continucd study and work to further. help in boing of 
service to this sroup of paticnts vho arc so much in nocd. 
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ERS. DOROTHY L. PIERCE, Social Worker , Norcia. ai } 3 

MISS ELEANOR. ROTH, Recreation Worker: ile ae ar ws at 

In this brief paper, we have attempted to set forth 

Specific service given the paraplegic patient by the American Red 
Cross at England General Hospital. Our workers are part of the 
hospital team, interested and striving at all times to help the 
patient, and also help him to help himself. © dur activities are _ 
planned in accordance with recommendations. and approval of the 
doctors and nurses, and it is ¥élt that our role in the paraplegia 
program rounds out the total effort to make these men's stay here 
as comfortable and hopeful as possible. 


The following sections give a picture of the functions of — 
the social worker and recreation worker on this ward. Bai 


| 


Social Service 


On daily ward rounds the social worker visits the’ new 
patients, offers Red Cross services, welcomes them to the hospital, 
and offers a free phone call if they have not talked with their 
family since coming to the states. If the patient is extremely ae 
tired after his trip, the contact is brief. If he wants to talk, | 
the worker learns something of his condition, and whether he has told 
his family the extent of his injuries. For the most part, patients — 

eae have told their families by the tims they reach this hospital. Many 3 
of them say it was the Red Cross workér overseas who helped them ao 
make the decision and assisted them in writing the letter. 


Occasionally aman will ask that his family not a noti- — 
fied that he is here — he does not want to see them until he can 
walk, Although every effort is made to help him arrive at the point 
where he can tell his family of his condition, in rare instances the ~ 
patient has asked to have the Red Cross Home Service worker in his_ 
own community talk with his people and prepare them for their visit 

, to the hospital. After discussing this with the medical officer on 
the ward, a letter or telegram is sent to Home Service, Red Cross ~ 
Chapter. The family is urged to visit at their carlies opportunity. 
If they do not have adequate funds, the local Red Cross will assist 

‘ “them, As soon as the patient has decided to let his family know 
that he is here and to have soméone interpret his condition to them, 
he feels much more relaxed and relieved amd is anxious to seé them, 


m 
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When ihe. family arrives at the has thal, prior to going on 
the ward, the worker gives them a verbal picture of the patient, his 
attitude toward his injury and to the medical treatment which he is 
receiving. They are given positive assurance that our medical offi- — 
cers on the paraplegic ward ars super ior and their ap proach is sin- 
cere and understanding. They are urged to greet the patient affec— 
-tionately, and to accept him on the same basis as before his injury. 


on 


They are also urged to senerol tiete emotions ane if possible not. 
to shed tears. . If the family desires, the worker accompanies them 
to the patient's room, and remains during the first few moments of — 
their meeting so that they may follow her example. of er, 
acceptance of the patient. 


During their stay, an appointment is made for the family 
with the medical officer in order that they may have an/ opportunity 

to learn the patient's diagnosis and prognosis. Very often if they 
have not been completely aware of the extent of the injuries- before 
talking with the medical officer, it is necessary for the social 

worker to give assurance and interpretation — to let them talk out 
their feclings or otherwise release their emotions. For this 

reason during the first visit at least, arrangements are made for 

the near relatives to stay in the Red Cross Guest House which adjoins _ 
the hospital. Under such a plan they are in close proximity to the 
social worker at all times and take advantage of the situation by 
talking with her daily. i 

Ons very young blond haired patient had written his 
‘mother that he was paralyzed below the waist, but had deliberately 
-not told her that his right leg was amputated above the knee. He 
wanted to break the bad news to her gradually, he said. His mother, 
a widow, had been dependent upon him prior to his entrance in the 
Army, and he thought she was getting a bad "break". He wanted to 
maxe it as easy for her as possible. The social wrker arranged 
for the mother to stay in the Guest House, upon her arrival at the 
hospital. Her son talked with her, about his amputation, during 
the first visit. The followkne day she talked with the worker in 
the office. She was remrkably calm and accepting of the patient's 
injury. It is unusual to find a patient and a parent equal to 
handling such a situation so adequately. 


vf, 
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The role of the social worker is pointed up in working 
with the wife of a very attractive, intelligent, thirty-one year 

old patient. This man is a graduate of a famous iaw school, and 
felt perfectly adequate in solving his problems alone. In the 

first meeting with his wife, a vivacious young woman of twenty-six, 
he had unfortunately brought out the possibility that their future 
life. together would probably be without any sex satisfaction. The 
wife cane to the social worker almost hysterical. For over two \ 
hours, she talked and cried at intervals. She had been reared in a 
family in which the members were very warm and affectionate in their - 
relationship with each other. She had found her adjustment to her 
husband difficult’ even before his injury, because he was reserved 

and showed little affection toward her. The following day she came 
to see the social worker more calm but having spent a sleepless 

night and was not able to. eat. She again talked for about two 

hours; - obviously depressed, she proposed how difficult she was 
going to find acrepting her responsibilities as a wife in this new 
role. As sooras she was suf asp iipdts calm, an sae mancwess was 
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made for her with the medieal officer. The social worker had 
previously told him of her reaction and he was very concerned and 
understanding. He assured her that her husband was expected to 
improve and that soon he would be up in a wh¢el chair and later 
walking with the assistance of braces. He could make no definite 
statement about return of function of sexual power, but left her: 
not entirely without hope. The next day when she came to the 
office, she was in a more cheerful hopeful mood. ‘The medical 
officer had given her encouragement end assurance. It was then 
that we were able to help her look forward to the future, and to 
see her responsibility in giving her husband strength, and 
patient understanding during his long convalescence. We pointed 
out the fact they already hed two attractive children, and this 
would assist them, in part, to have a normal family life. After 
she was here about:a week, lirs. Q. came to the office to say 
goodbye. She expressed much ap precia tion for the help given by 
the social worker during the time she was so anotionally dis— 
turbed. She was grateful that Red Vross offered case work services 
to the family as well as the paticnt. She had been helped to 
accept her husband's condition almost completely and was able to 
give him a great deal of support in planning their future life. 


Our medical officers urge the patients to get out of bed 
as soon as possible. When a man gets into a wheel chair, the social 
worker suggests a trip downstairs, to become acquainted with the 
facilities of the recreation hall, the visitor's lounge, the office 
floor, sundeck and the PX... When he becomes strong enough to use his 
arms, he can go all over the hospital by himself in the wheel chair, 
This gives him a fecling of independence which he has not enjoyed’ 
Since he was injured, and of course is a morale builder. The social 
worker secures patches, ribbons, has their clothing pressed so that 
as soon as the medical officer perm its, the patients are ready to go 
outdoors. With the exception of a very few, they are eager to 
explore the Boardwalk. They are encouraged to participate when .eble 
in recreational activities in the recreation hall and in the recondi- 
tioning program, which includes occupational therapy, physicsl recon- 
ditioning and the educational programs. 


When the patient has progressed mentally and physically to 
the point he can accept his prognosis, the medical officer discusses 
this with him. It is then that the social worker helps him to plan 
realistically for the future, whether he will spend the balance of 
his life in a wheel chair or eventually walk so he can again work and 
assume the responsibility for himself and family. 


The social worker makes an effort to see daily the patients 
who are in intense pain. If they express any reasonable wish she 
tries to gratify it. Many of these men take little interest in 
their food — if any special delicacy is desired, and is not available 
in the diet kitchen, with the approval of the medical officer it is 
secured on the outside by the social worker, 
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. Frequently.the worker visits these bed patients ‘ia 
the supper hour. Those who are able to be in whe el chairs are 
usually up and out of their rooms at this tim.’ It is a Lonely 
period in the day for those who must remain abed, They welcome 
someone who understands their Cundit ton and to whom they can talk 
with perfect freedom, 


The ‘medical officers -have a wonderful relationship with 
the patients. The men have complete faith and confidence in their 
ability and sincerity. They feél free to talk with them about 
their hopes and their fears and the doctors are always ready to 
listen. This attitude. accounts most of all for the high morale 


Which is found on this ward. 


Recreation 


To the paraplegic patient who must be bedridden over a 
long period, whose progress is slow and often accompanied by set— 
backs, recreation becomes an important factor in his recovery. The 
recreational activities are many, being active or passive, physical 
or mental, but with the proper selection on the part of the patient 
and the reoxeation worker, these activities should help’ to fill long, 
monotonous hours and aid in the ultimate recovery of the patient. 
with the necessary.medical approval, on this service, or program 
emphasizes meting individual patient needs; whereas on other ser- 
vices equal stress is placed on group as.well as individual planning. 


Probably the most popular diversional activity is the 


movie. Three times a weck a current, full-length movie is brought 


to individual rooms on the floor. where bed—patients and wheel chair 
patients may spend an enjoyable evening. In circulation every day 
and evening are several electric phonographs. Most boys enjoy the 
popular records, but a few like an occasional afternoon of classical 
or semi-classical music. An adequate record supply is on hand at 
all times, +. Seu 


Bed-patients especially like meking records of their om 
voices and sending them home. Weé have had many an enjoyable evening 
making records, some purely. in:fun, and others in a more serious 
vein. One patient in particular, an accomplished clarinet player, 
has done. some excellent solo, duet. and group recordings. Several 

times this patient has been invited to play with our England Gener al 
Band and we hope he will be wire ‘as an impor tant member of the 
ne = 


Aside: fron the field of music there are other hobbics 
which are of interest to the mont — | hy 


i. Stamp Gelade wer has proved ‘th value asa hobby for all 


and is an activity in which paraplegics take an active — 
part. It helps to occupy time, holds interest and above 


86 


iad Pe ia otal hk ie 


FS Py pe en ean tee ne Re RM gs Ran UO anes mmr Re CN Pee ck 


MRS. ANNE B. WILLIAMS et al (Continued) 


all affords contacts with other people — i.e, fellow patient 
philatelists, and men from "Stamps for Wounded Committee" 
on their None visits. 


2. To a patient 1 never leaves his room and cannot hold a 
book or light a cigarette for himself, an aquarium with 
tropical fish that live and multiply, becomes an important 
part of his everyday world. 


3. The Chess Club is a Red Cross activity in which the 
patients participate. ilembers of the organization, "Chess 
for Wounded", visit the hospital daily to teach the men or 
play a game with them. Several of the paraplegics are able 
to attend the weekly Chess Club Meetings held in the Lounge, 
outside the Recreation Hall. Last Spring we had a Chess 
Fiesta here with many chess champions visiting and playing 

- with the patients. 


4. As an adjunct to the Occupational Therapy program, which 
offers so many functional and diversional activities, we 
have a Red Vross Arts & Skills program offering ceramics, 
painting, sketching, and woodcarving. These are quite enthu- 
Siasticaily received by this patient group and those aioe do 
well are interested in continuing the hobby. 


Sétue patients orefer being entertained rather then ac— 
tively participating in something creative. This brings us to 
another responsibility of the recreation department -- providing 
live entertainment for bed—patients. What patient wouldn't be 
a little thrilled at having Myrna Loy, Clifton Fadiman, Miss 
America, Joe McCarthy or Harry James come to his bedside and talk 
to him? With such.famous people and many less famous but talented 
entertainers, we bring to each patient the kind of fun and the 
show he likes best. Perhaps it is watching a magic man as he 
makes a rabbit appear from a hat, a lovely girl sing his favorite 
song or listening to a sportsman discuss the recent events in the 
field of baseball or football or laughing as some comedienne 
"cracks wise" — and this all means a day whe n the world outside 
his hospital room becomes areality, — 


Its sartof a boing: Leckdew to know that even if you 
are hospitalized you can have.a birthday or anniversary party and 
for any such special occasion we try to make these outstanding 
days as happy as possible. Birthday cakes are ordered four days 
ahead — the families are told of the plan if they are living in 
Atlantic City; particular friends of the patients are gathered — 
plans are cleared with the nurse and dictitian in order that 
nourishment will be served at the same time as the cake. The 
recreation worker arranges the cake on a tray with napkins, ae 
cream, flowers and a special birthday present. Occasionally ward 


entertainment augments the group singing or group games. As may 
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MRS. ANNE B. WILLIAMS et al (Continued) 


be imagined such parties are important events to these celebrants. 


As soon as the paraplegic. pa teat is able to: travel 
around the hospital in a wheel chair, the problem of boredom 
from hospital routine becomes less acute. Then the patient has 
access to the Red Cross Recreation Hall where varicty shows, 
hostess parties, sport smokers, broadcasts, jam sessions, con- 
certs, teas, etc., help to pass many an afternoon or evening. 


We are lucky at England General — the weather is 
usually good and there is always the five. mile stretch of Board-— 
walk where Gray Ladies on duty day and evening escort our para— 
plegic patients up end down. There are hundreds of little shops, 
amusement centers, and spots of interest right on the Wooden jay. 
During the summer months, the beachfront, equipped with a pavilion, 
soft comfortable lounging chairs, all done in blue and yellow, was 
a heavenly spot to relax while sipping a coca-cola and listening 
to the "England Generals" give forth with their smooth music, 


Patients on Stryker: frames, and those in wheel chairs, 
daily were taken down to the sundeck, overlooking the beach, and 
in midafternoon cool lemonade was served by our Red Cross Gantesns 
Hats are off to our Gray Ladies who do all the thousand little 
services such as writing letters, sending packages, shopping, 
visiting and countless things which add to our patients' comfort 
am happiness all year round. 


Of late we have encouraged as many paraplegic patients. 
as possible to take advantage of our trip program. This past 
summer we had several patients spend five days ata time, at the 
"Red Cross Summer Home" in Bridgeton, New Jersey. This ideal 
country spot, situated on a river, with pleasant surroundings, 
good fishing and swimming and nourishing home cooked food, pr oved 
to be just what the doc tor ordered! = 


Last Spring some of our paraplegic patients frequently 
attendea the Yank's Springs practice games here in Atlantic City. 
Since autumn has rolled 'round, it is, football! On our first trip 
of the season two wheel chair and tvo ammlatory patients from the 
paraplegia ward attended. They loved it — they want to forget 
about hospital routine just as other patients are able to do. and 
if hearing the crack of a baseball; watching that’ trick forward 
pass or chewing a medium rare steak in a swank hotel, can help them 
do that - — and the ward officer approves — — then we want to make 
feed possible , and moreé.. . a 


Recently we have helped .get ready our sections of the 
reconditioning unit right on the paraplegia floor. There are re- 
creation rooms with comfortable chairs and lounges for visitors, 
‘victrola records, a radio, games and ping pong tablés.. Also there's 
a music room where men interested in learning how to ‘play wind or 
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* ibid foberidients: can ppboalte: instue tions; noe ei quic 
- for nothing more than reading. a good book or entertaining the 
folks ‘from home. in a cheérful, home-like atmosphere. iie hope in 
“this way that each man will be able to make every: day in the hoes Bi 
pital count towards some thing to. make its as REPPY as’ full, end 
as Pip gas rd te tc as  atrsamoie : 


a ie 7 


To summarize , our canals with neraplestos aims to: 


poner them and their families in making some sort - emo-. 
' tional adjustment. 


Help to make their fibula tee as comfortable end 
pleasant as Pep horeey and ) 


To provide entertdihment . and oanantic: thet: is sajoven as 
well as contributing to the Brog ress of SUEY SARA 


iid OR. WHITCOMB 3 : 


In peripheral nerve Anke with which we have ener sO ve 
familiar, and in which group we place some of the cauda equina 
lesions, we have leaned on physical therapy, particularly in the 
stages of paralysis. ‘When early function returns, we have found 
that it is naturally replaced by occupa tional therapy. » The use 
of those muscles which have just started to return will be defin— 
itely speeded up by its use. -Occupational therapy has a big role 
in not only building muscles, but building morale and its part in © 
the paraplegia program. cannot be Meads Miss Ruth Robinson 
will discuss Beene aa Therapy". 


OCCUPATIONAL THERAPY 
RUTH A. ROBINSON, Obeuna-tLonl: Thaweieg Sano? 
Reconditioning Division, sae aglcnee Command 


- Experience in the ee we ‘shown that Secure moa: : 
Therapy is a definite treatment modality. Oceupa tional, ‘Therapy is.) 

_ that form of treatment characterized by assignment to a paeoe ane @ 
task prescribed by a medical officer. .It is prescribed for ‘pes bares 
tion of function, for controlled activity for nervous or. “mental 
orders, for readjustment attending chronic: diseases, for reeduc ati 
eon a those’ patients with permanent disabilities and for purposeful 
utilization of leisure time. In an Amy Gener al Hospital the. empha— 
Sis in Occupational Therapy is placed on workshop activit.3 jes. and 
Arts and. Crafts. The success of naa a seh y oes ae Remo oi relat d 


‘onal hivipaniy staff. 


MISS ‘RUIH A. ROBINSON (Continued ) ee es 


The program planned for a acne who has had an ean 
to his spinal cord must take into consideration the terrific emo— 
tional upheaval he is going through, His natural coneern for 
himself and for his’ ‘personal proble ms of ten results in a loss of 
confidence which may lead to’ what appears to be complete indiffer-— 
ence, Unless active measures are taken, these attitudes slow his 
recovery and they pep talnly will lead ta an unfortunate mental 
state. 


The individual who is going through a period of adjust— 
ment to a distressing situation finds it easier to adjust if he has 
a job to do that is interesting and ms a definite purpose, Work 
has a place in the normal day and it is of paramount importance that 
each patient's day be made as nearly normal as possible. The measure— 
ment of a patient's accomplishment must be based on the individual's 
capacity, mental as well as physical. Wecapatsopel Therapy supplies 
the purposeful activity to meet his need, 


When a paraplegic patient is ready to begin his occupa—. 
tional therapy program ke is still a bed patiemt. His interest in 
any type of activity is poor, his wrk tolerance is almost non— 
existant, but he has a late@t desire to do something. Although 
leather work is not the only activity that a patient may at first 
show interest in, nor the only activity suitable, in many instances 
it is his choice for a first effort. A simple leather project, 
carefully prepared, has all the qualifications for the beginning of 
‘constructive activity on the part of the patient. 


1. The technique is simple ; therefore, the patient learns it 
Quickly which helps to restore his confidence in his abilities. 


2. The working period is short leaving no time for dis couragement 
or lag in interest. 


3. Ge a8 teed foolproof and the project is certain to be brought 
to a successful completion which helps build his confidence and 
sustain-his interest. . 


4. The finished article looks almost professional. 
5, It makes an attractive pitt. 


Because of the development of a sense of accomplishment in 
the patient he is often anxious to continue work on similar articles. 
However, he must be encouraged to do progressively more difficult 
projects and to take more sels pedantic vata for the planning and execu 

tion of his work. . 

During this period of the patient's hospitalization if the 
Occupational Therapy approach to him has been wisely planned and 
diligently. carricd out a part of each day has been spent in the 
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MISS RUTH A, ROBINSON (Continued) 


should be planned with his physical capacities in view. Work 


guate safety precautions should be taken. The activities offered 


not pretend to be; but the very nature of the activitics used in the 


thinking along vocational lines and with paraplegic patients this 


-ing officer, If he is phys ic al ly able, a job on his ward may be what — 


dation of his interests and providing of motive is of primary impor— 


constructive use of his available energy along lines that he’ has 

found satisfying. This, we have found, has helped to restore his. 
self-confidence, sustain his morale, build up his work tolerance, ae 
encourage good Work habits and has given him the iain sa to 2) a 
do something purposeful. Dee. 


can come to a shop the opportunities for stimlating his interest 


When the patient is permitted to use his wheel chair and . a 
and allaying his, fears for his future are much wider. The shop ; 


benches should be constructed to permit easy access in a wheel chair; 
tool cabinets should be arranged to permit the patient to reach every 
article without difficulty; the hand, printing press should be placed 
at a low level; power tools should be lowered and stabilized; ade— 


should be as varied as space and ingenuity permit. Those activities 
which have been most interesting and which have proved the most 
practical are woodworking, plastics, metalwork, ceramics, printing, 
photo graphy and the fine arts. | 


Occupational Therapy is not vocational training and does 
treatment program are directed toward crystalizing the patient's 


tendency should be utilized to the patient's individual advantage. 
Let him try one activity after another; eventually, with direction, 
he will find one that will suit his need. Give him an opportunity 
to utilize the skills he already has and from there he will begin 
to think of augmenting these skills for use in the future. 

/ Coincident with participation in Occupational Therapy the 
patient should be referred to the Educational Reconditioning officer 
so that the two departments can correlate their efforts in his behalf, 
If the patient's interests extem beyond the facilities of the Occupa— ae 
tional Therapy Shop everything possible should be done to encourage ae 
the exploration of his potentialities by the Educational Recondition— 


he needs, or perhaps working in the main Occupational Therapy Shops 
with new companions and a broadening of his outlook may be what he 
requires. Each patient is an individual and his work must be planned 
for him erecta if he has suggestions or plans they should be 
used because they are a measure of his increasing interest and stim— 


tance. 
j Ao eran 
The Occupational Therapy personnel working in a program for 
paraplegic patients must be selected carefully. They should have a 
psychiatric background, and they should be flexible and adaptable. 
Before they are assigned to the ward they should be well grounded in 
the physical and mental background of these patients. If they are to 
do a good job they must know what they are trying to do and they mst 
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“Like wha t they are doing. Po tubbacts may be eae to ae af 
they can report regularly, if they can be objective and if thy 
have a definite skill to offer plus a real interest in their work. 
‘The personnel assigned to work with these patients should not be 
changed as these patients prefer to have familiar people around 
them and they may suffer an emotional set—back which will interfere 
with their progress if changes are made. 


To summarize, the purpose of an Oceupa tdonal Ther apy 
program for patients with spinal cord injuries is to help them to 
help themselves adjust to their physical limitation; to afford them 

an opportunity to explore their potentialities, thereby building 
their self-confidence and assisting them to make constructive plans 
for their future, 


MAJ OR. WHITCOMB : 


; The final paper on rehabi Litation takes up the Educational 
and Shop shih by Lt. eoninanee Shearer’, 


. 


THE SRUCATL ONAL AND SHOP _ PROGRAM 


= Lt. COLONEL THOMAS Pr. SHEARER, MC 


It soon mecaue. apparent that the educational program that 
proved effective for the other patients was not well adapted to the 
paraplegics. Many patients signed up for the USAFI Correspondence 
courses, Within a short period of time they tired of the courses. 

Not one lesson was sent in, and soon all trace of ever want ing ie 
_ study disappeared. 


A broader and more personalized program was then instituted, 
_ when fifty volunteer teachers from the New York City Board of Educa- 
_ tion agreed to come out and teach the patients. It proved’to be a 
different type of instruction from anything they had done before, 
These men had to be encouraged and motivated to think again, to 
mentally grow again. For the past months they had been living solely 
in a physical world; now they had to be started of f again in ‘a mental 
one. The problem that faced these teachers was, therefore, how to 
restore interest in their minds and lives. These men were and are, 
perplexed and confused; they are constantly asking themselves, Nhat 
am I going to do when i get out of here?" "I can't go back to my old 
job with this injury." Our voluntcer teachers must put courage and 
determination in their souls; these patients must be given faith and 
hope in themselves. The sed that is sown in the patient's mind will 
germinate and his future depends on the motivation he gets here. 


coLoust. THOMAS P. SHEARER, 1 


Be 
ii 


‘Generally, the hemp oud aotaie is. vheattant ‘about. wing 
he: adhe to do; he is receptive to plans: based on reason or super- — 
ficial thinking, He can try his hand at many things at Halloran: ee 
photo graphy,» printing, radio, auto mechanics , plastics, electricity, ‘aa 
‘watch: making, dental mechanics, telephone, wood working, music’ and 
the arts. If he does not, wish "to enter the mchanical, technical or — 
industrial fields, the volunteer teachers will instruct hin in’ Book—_ 
keeping , Comnercial Law, Economies, English, Mechanical Drawing, ie 
Calculus, Algebra, ¢ Chemistry, Spanish, Stenography, Typing, Eng lish, 
Trend» oe History, Physics or other academic areas, 


In. man y cascs the subjects are utilized as a subtle means a 
“for achieving other ends. English, for instance, is made a medium 
for re-introducing the patient to the world outside where he will 
find himself in competition with other men again. Again, the study | 
of mathematics becomes an introduction to the many types of jobs — 
Where mathenatics is the base and where chair—ridden can operate 
‘successfully. mt another direction Halioran General Hospital was 
established as a Regents Center to enable interested patients to 
obtain their high school diplomas. Last August quite a number of our — 
men took the State Regents examinations and 35 received certificates a 
for the successful oe OF of a course, 


Before the teachers set up their present program, the 

dullest period in the ward came after dinner, from 5:00 PM to 7:00 
Phi. The administration, eae ela tie te set aside this time for the : 
school period, Now the wards present a tremendous. change in atmos—_ 
phere during these hours. ‘Teachers can be seen atthe bed sides or 
groups of 4 and 5 anbababery patient s found gathered around an Bi 

- instructor in som: corner of the building. A typing class is con—- 
ducted in the mess hall, which is also the center of the school, 
almost every evening. ; : 


a eee 


There is also a Vocational Guid dies Council, which was 
recently organized, the composi tion of which is unique. . Men in : 
various industries are brought in to advise. the individual patient. : 
.we have experts in advertising, s: le smansh ip, aute mechanics, print— 
ing,.radio, cte,; wherever there is a cali for any other field, an 
expert is readily secured... One. patient has been offered a new job 
by his old firm. They want him to start. treining ri ely was pe rsonnel 
. work, AS a.new field to him, one of. our experts in personnel work 
is taking charge of this, patient, bringing him the necessa ry.books, — 
netpice him.and guiding: him. ‘Another soldier excels in ms phe ae 
-he has been encouraged, to go into the insurance ¢ business. Another | 
pa vtient who shows aptitude for. salesmanship is being. encouraged voll 
work with a telephone teacher, to, learn sale sinzns hip over the téle-_ 
enna Another man who studied accounting in college,. has. been | 
working with a teacher and ain a: short time ha s dons ‘the. equivalent 
of one year's work, 


© ge ie eet Cd ied Rain ia os ile iia etiam id aint al a ah lh ie i ier ak th) Ih ee ae ee a 
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LT, COLONEL THOMAS P. SHEARER, MC (Continued) 


ee ee, See 


We now plan to have lectures and classes held during the 
day. We are inviting various industrial leaders to address our 
patients and tell of the opnortuniti¢es in their companies and in 
their field. The Telephone Company is soing to give a course on 
salesmanship over the telephones, and on how to operate a switch- 
board. The Executive Vice-president of the National Plastics 3 
Kianufacturers Association gave a lecturc with an illustrated 
technicolor motion picture on the nature and future of work in 
plastics. We are desirous of getting these organizations inter- 
ested in these men to the end that they may give them jobs when 
they are ready for them. We plan to sell, for cash, the work the 
patients make in the shop, and we feel that all bhese wT 
are only the beginning of our still broader program. 4 


In our music program, the teacher's approach is the main 
thing. These men are much more shy and reserved than the average | 
patient. The music program was started in June and it was almost 7 
impossible to get even one man to try out the keyboard. They would 
stand around the piano and listen to the teacher play. Soon some ’ 
of them started to sing when the teacher played a tune they knew, ; 
then one mustered up enough courage to confess he might like to 
play. That started it off. Now there are twelve patients in the 
group, all of them beginners. Many of the bed patients are learning 
to play the auto harp because it is so much casier to manage in bed. 


We are forming an ensemble of violin, accordion, clarinet 
and piano. ‘Je have found that these patients use music as a social 
outlet rather. than as an emotional one, or as a mans of artistic 
expression, They seem to get more out of it as their numbers in- 
crease. They are now working toward a Christms show. It took one 
man, who formerly played the violin, three months of coaxing before 
he would go back to his lessons... Since he was also interested in 
violin repairing and has expressed a desire to do that work when he 
was discharged, we aré arranging to interest an instrument repair 
teacher in tea oh ding him the trade. 


The music teacher found working with these patients far 
more difficult than with the ordinary patient. They seem to be 
high strung and nervous, but once the contact and confidence are 
established, their power of concentration is the same, although 
they tire more casily. The student who has made most amsical pro-— 
gress has also made the most physical progress. 


The shop is the cmx of the training program. Getting 
the machines set up at the proper height where they could be worked 
from a wheel chair was found to be unsafe. Therefore, a "sitting 
bench" was devised to be placed in front of the band saw and the 
lathes: By means of a horizontal bar extended above the seat, the 
patient is now able to lift himself from the wheelchair to the bench. 
The "sitting bench" enables patients to work machines that would be 
too high for a person other than in a standing position. Along 
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T. COLONEL THOMAS P., SHEARER, MO. (Continued) 


these lines the sug gestion was made of ahonen ing the legs of the 
band saw and the lathes by cight inches for the wheel chair. 
patients; this was found to be impractical and unsafe. © 


The jig saws were lowered and ¢xtended sigkde anche s 
beyond the bench to enable a man to work in a comfortable. position 
from a wheel chair.’ He will be able to w or ic as well as an ambulatory 
patient can from a normal height. Drills were lowered’18 inches 
from the normal position. The eather age A men can work it at this 
height but it will be more comf or table from a sitting position. The 
hand tools are racked so that all tools may be easily reached from 
a wheel chair position, 


The shop power tools consist of: 


1 Band Saw ” oe 1 Engine Lathe 


1 Jointer | 1 Dise Sander 
' 2 Drill Presses (1 Hand) 2 Jig Saws 
-l Wood Lathe i: Double Head Grind. Stone 


Two work benches were built five feet by ten feet, and 
three féet by seven feet; to a height sufficient to permit the arms 
re a wheelchair to fit utiderncath ‘Par a comfortable working position. 

‘vise has been placed on cach of the four corners of ths benches, or 
eight vises in all. 


There are three machinist vises set about twelve inches 
below normal working height so that a patient may easily assume a 
comfortable working poss vibes while in his wheelchair, 


It was agreed by the teachers that two types of articles 
could successfully be made in this shop for a reba tide tahoe voca— 
tional training program: 


1. Any personal project that a patient may want ‘to make for hon; 
Geg., a play pen for a child, toys, end tables, wall racks, foot 
stools, etc, 


a. lass production: toy wheelbarrow, overall size > 30 Lone. x 12" 
wide. The opération will cell for: 


1 Man on lathe to turn wheels 
1 Man on bench assembly 

1 Man on painting 

Etc. | 


The articles mde for production wili be marketed for Christmis and 
sell for $7.00. Other items that have been suggested have been 
tables and chairs for children, hobby horses and rockers, There is 
one shop teacher: working full time with. ten volunteers to eseae 
during evening. ; 
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LT. COLONEL THOMAS P. SHEARER (continued) 


Through subconscious motivation presented through these ‘shop 
3 experiences, a paraplegic will find he has a definite place ‘in his 
community, where he will be capable of making a living and becoming 
a useful member of society. . 


MAJOR WHITCOMB: 


es I hope that most of you will have an opportunity to visit 
the ‘shops before you leave, if you have not already done so. 


I would like to ask Colonel Seidenfeld to open the discussion, 
DISCUSSION 


LT,,COLONEL MORTON A. SEIDENFELD, MAC, Chief, Clinical Psychology 
Branch, Office of The Surgeon Concrals 


I have been impressed, during the entire discussion of this 
morning. and afternoon, with the failure on the part of those who have 
spoken to pay heed to the tremendous number of psychological problems 
which the paraplegic patient must face, Great emphasis is placed 
upon the-care with which diagnosis, operative procedures, diet, medi- 

ee cation, etc, are given the patient, but little or no heed has been 
ae '. given to the importance of careful, critical and accurate planning 
for the psychological needs of the patient. This problem is not one 
bit less in importance than that of the other elements of medical and 
surgical care, Surely it is unfair to the patient, and to the doctor 
as well, to imply thet teachers, business men and the whole host of 
non-medical people who come in contact with the patient, are better 
equipped to decide on the work tolerance , mental capacity, vocational 
aptitudes, and motivation than-is the clinical psychologist whe has 
been specifically trained to work in this area, It has been said that 
the doctor hardly has time to see his patient because of the variety 
of activities that are superimposed upon the patient. I think that 
this is a fair criticism, and I suggest that we correct it by allowing 
the physician, the psychologist, and the social worker to-function as 
a team to prepare an eppropriate plan for the psychological prevoca~ 
tional and vocational read justment ef the patient, 


ot. COLONEL CHARLES W, ELKINS, MC 7 3 


ss First, I would like to Gees the staffs of Halloran 
and England General Hospitals on the excellent program, So muth work 
is going on — so much occupational therapy and. physiotherapy, so much 
medical care. Paticnts become tirdd of all these different things, 
‘There are times supine the day when theyswould Like to do nothing but 
» POst. 


A would Like to propose ‘ny niah for ere of this ie 
of patient... Let us get them medically well as much as we can. Let 
us get then ‘into braces, and get them walking, if possible, and then 
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LT, COLONEL BLKINS (continmed) 


eae us “pant! ben inst viden r ous Like ie eee. a ie 
set-up for about 1300 paraplégics, These cases can be followe 
in many ways. I lmow considerable discussion is going on) in the © 
SGO. Iknow it is going on in the paraplegia centers, 22:or 23 
of them, One of these plans is to group these patients into ae ig 
centers, Many things are in favor of this, One of these is that — 
omen could be close to home, There are many things against the. pro~_ 
posed plan, One of these is that. you will have six personnel ie 
@difficulties instead of one if” they’ were” ‘quartered in one colony. 
I propose that the Government,.or the Veterans! Administration, —_ 
spend ten million dollars, not to establish a hospital for para- 
plegics, but to establish a so-called school for paraplegics, 
They have been well treated in the army, and had the best scientific 
care available, for the better ‘part. of a year. or over a year... ‘Most 
of them are now ready to step ‘out: ‘and be trained in-some:.one. activi 
Let's not cram these things down these patients. They are going to 
_ get tired of it. They know they are in a program now, They are. 
individually interested in it, but they will get tired of all these 
various activities. I believe that the plan of. & single center for 
‘paraplegia is the feasible one; one that can be erbed out, one tha 
“will require centralized’ personnel, centralized buildings, This 
ie program should last five’ ‘years. At the ond of five _years we will © 
have gotten out of the 1300 group a. certain percentage of sadcenstul 
takes, I don't know what per cent it will“be. No one knows. what Te 
will be. If one getS 10 per cent of these patients in useful, gain— 
ful pa eupeysane it will be worth adi the tine, and money oe . 


ae $ a ifoe 


CAPTAIN Wes 6s: gees 2 


I have four duestions: Ca: edna cea: ‘for paraplegics, : 
I have 20 patients about. to. be discharged, ‘They: have been home: for 
60 tc 90 days, aA’ few applied, to colleges, a few to.jobs, a few hav 
no plans, They have come back to me efter interviewing the Veteran : 
Administration representative and. have come. up_to me with the questio 
of braces, They say they want the. braces. ‘be ck as it-does not pay to — 
get well, A 100% medical recovery” is not.: . LOOK. recovery to the | a 
- patient, What will his compensaticn.‘be? . (3) ‘Yjhat.should be. the 
furlough policy?’ I have becn generous on my furlough policy, Most 
wire in for extensions and I grant 90 days'extgnsion, (3). Do you 
tell your paticnts just what their condition is as regards the spinal — 
cord? I tell them where they stand. I do not tell them on admissio 
“pub. wakt “tntil: théy, have regained some healthe.. is -show him.a-similar 
:  cabel id tell his wi ife” ora a relative: ‘of, ithe pabient. ‘I have: had: no ~ 
- sad ‘expericnees. Hag any one else? A) number improve when they .know 
r where they stand... (4) ~ Should Limbs. be amputated? _ My- answer: is. un- 
-alterably "NO" “ana I> would” like to have other opinions, Colonel: Elk 
expressed a good thought as regards cramming too much down the throats 
of our patients, I have asked: some. patients what they: thought about 
one’ central place “And ‘they said, Nhat” are we = lepers?" ._ J. ‘repeated 
* the - question to different types. Those that. have the best chances | 
~ not want a cérntral place’ and those who do not have a chance would | 
one, 3 


{ tell the patients the condition of their cords, We have 
told the patients definitely where they stand when we know. Some of 
our patients are newer to us than at other centers, as-we are rela- 
tively young. all of us have scen lag in return of function. In one 
case at Walter Reed, one man was walking 5 months on crutches. He 
Showed no evidence of return, sensory or motor. After reviewing the 
overseas record, 1 told him and his family that there was no chance 
of return of function. Two weeks later, he had sensaticn in his legs 
and shortly thereafter he had motion in both lower extremities. It is 
unusual and I think that in many cases where there is complete cord 
lesion we can tell the patientS where they stand and what they might 
expect and we do believe in telling them exactly where they stand, 


COLONEL CUTLER: 


Three patients at. Cushing General Hospital had mild depres- 
sions, but have improved and are no longer considered as problem cases. 
No specific measures were necessary. These patients apparently do best © 
when left in their own group and are carried along in all group activ— 
ities. The one case having a moderately severe reactive depression 


-has shown slight improvement on this same regime, There has been 


occasional misconduct of decreasing frequency. a grievance committee 
meets once a week and submits to the section chief a written memoran- 
dum of patients! complaints. In turn, cases of misconduct are re- 
ferred to this committee for disciplinary action, It is felt that in 
the type of patient in question shine self government is the most effec- 
tive method of control. 


One of the wards has been set aside as a work-shop. Here 
patients WL dc piece work for certain factories as follows: 


Roller skate assembly for Matthews Mfg, Co, 
rreparation of parts of radio tubes for Raytheon Meg. cs. 
Braiding of leather for shoes for French, encoun & Urner. 


The tents will be paid by the respective companies oust work done» 
The advantages of this project are obvious. ; 


COLONEL tere THORNDIKE, MM, Chief of Reconditioning. Division, 8 SGO: 


- This Sb ject, of rehabilitation, of paraplegics: is trail under 
discussion in our cffice now, There are Wonferantes going on with 
the. Veterans! Administration and we are trying to.work out. the best 
plan of handling these cases. General DeVoe, you. are to be congratu— 
lated: highly for the program your, staff has develaped here, “There 
are limits to which we can go. There are 22 centers, some in isolated 
areas, The same program that you have been able to accompliish*here 
could not be put on everywhere. I think what Col. Elkins said about 
forcing things down their throats is important. JI think there is danger 
of developing a program in too wide a field when they will be limited in 
their occupational opportunities, So if you do put on a work programy, 
devote it to those occupations that the men with disabilities can make 
something of after phey are discharged from the service, 
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MORNING SESSION 


a eee reeern mee re eme 


“COLONEL JOHN H LYON NS, MC 


(Chief of Surctead sutuunn ‘England General Hospital 


. 


_ PRESIDING 


Opening Remes 


BRIGADIER GENERAL SIDNEY L. CHAPPELL, USA 
Commanding, England General Hospital 


) 


a It is indeed a great pleasure to me to be the host at 
this this second day of the conference for paraplegics. I saw a great 
number of the visitors last evening on the- train. . Those I did 
not see lest night I wish to greet for the first time and those 
I did see I wish to greet again. I particularly wish to weld ome 
the representatives from the Veterans’ Administration, the Navy, 
_ the Red Gross, and Dr. Munro, who I believe is the only civilian 
¥0 representative here. For many years I was engaged in the Army 
in psychiatric work. In those days I-used. to think about. theory, 
ideals and things of that kind. For the last four or five years 
I have beon doing administrative work in hospitals and for that 
reason zot quite «a different angle on this problom. The pregal ss 
tical carrying out of any vlan is an importent,one. The purpose 
of the meeting to-day is the int borchange of ideas and the work-| ~~ 
_f ing out of plans to help these individuals. Tt is remarkable 
te that what has bcen done in the last. year or two. has chang od | our 
‘ ideas as to what can be done for Shose patients. The surgcons, 
Re nourosurscons, internists, and G.U. mon, and in fact mon in any — 
phase of medicine and surgery will be neoded te help these men 
who have had spinal cord injurics. The personnel problem enters — 
into every phase and directive that we have, We have $7 enlisted 
men on the parapicgic ward, 19 of these are on at night. We have 
six mon or women on tho reconditioning prosram, three janitors 
on that floor, .13 people working with the mossing on the floor. 
aa We have a total of 45 nurses and other ‘women, making a grand ea 
oe total of full time people on the ward to take care of that EPOUpy | 
. 154. We have six others: on part time, making a total of 140 to 
do the work that wo want done. Wo do not have enough enlisted 
mon. We should. have 75 or 80 mon on that floor. I mmtion this 
he iba for the reason that one of the visitors is a repro- 
sontative of the Veterans! Administration, Again I wish to ex- ~~ 
press my pleasure ‘and tho pleasure of my staff for the oppor= 
tunity of being hore today, Wo have met again marty of our old 
friends and we have mct many now people, who I hope will be old 
friends after today. I will be glad to help anyone with his per- 
sonnel problems or any advico I can sive you and sur whole hos- 
pital will be able to render any such survey as you may need. 


i 
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oR | BROAD aAsPaeTS uF THE PROBLEM 


Dartend eee Hospital 


: iotentben of urins follows invariably all serious 
juries of the Spinal cord,. This problem is acute within:a 

hours and is present so ithe as paralysis persists. Cystitis 
pyclonephiosis and nephritis and. urinary calculi constitute per- 
haps the sreatest threat to the life of the paraplegic patient. 
The care of the bladder, SERar ones is of Ss ala 

: The treatment of the so-called hindnad cord bla sagan” 
falls into two catagorics: - seat al and definitive. 


Re: The first principle in the emergency care is to. prevent 
extrema over distension with its attendant fissuring of the blad- 
der mucosa and parolysis of bladder musculature, The carly in- 
troduction of an indwelling cathuter which should not be clamped 
off at any time, 4, indicated, especially bofore any long journoy 
is initiated, Retrograde infection of the bladder urine caused 
by the cathcter will not be scrious and can casily bo eloared up, 
‘provided that the bladdsr mucosa has not wet torn nor the blad- 
der musculature paralyzed by cxtreme distonsion. 


The definitive carpe of the bleddor —. with v whic ch we are 
concerned at this mocting - properly begins with the pationt's 
‘arrival at the first ostablished hospital which, in the field, 
would be the cvacustion hosvital, and it continues’ so long as 
the pationt is paralyzed. 


For vears, sn only objective sought. in the definitive 
-care was avoidanco of serious urinory infections with their. ro- 
sultant high re and ik aban see and bind eiiacd edgar Wes 
_.@ supra pubic cystostomy. This 
able, for it allowed the eieeistae po ha of uring i the abe 
domen and reauirod frequent changes of bulky dressings. More- 
over, aftcr such an operation, the bladder could not bueom: dis- 
tended, and remained in a state of ‘complete collapse. As time» 
wont on ite walls gradually lost.thoir elasticity ~ partly from 
lack of stretching and vartly from chronic infection uxtending 
in the wall from tho bladder er wity which was always infected. 
&fter sevcral months in this state; such a bladder could never 
again serve as a collacting rosevoir of urine - even should the 
patient later recover from the spinal injury. Physical - not to 
mention social - rehabilitation of such a patient was almost ,im- 
_ + possible and death wes tho rule after 'a few months. 


we 


ies) 1934, a neurosurgeon of Boston, Ory Donald Meare wh 
we are honored to have as our guest today, developed a new method | 
for the care of the bladder which he called Nesp and which has re- 
volutionized our treatment of this difficult condition. Tidal 
drainage does not require a suprapubic wound, Instead, a standard 
indwelling urcthral catheter is used, and this is connected to a 
simple device which alternately distends the bladder to the normal 
capacity and then empties it - repeatedly, continuously and auto- ~ 
matically, 


With tidal drainage, it had been found in civil practice 
ae before the war, that the bladder could be kept free of any serious 
sepsis almost indefinitely; and which is of further great import- 
ance, the normal bladder capacity and the clasticity and reflex x 
contractility of the muscles of the bladder wall could likewise bo | 
maintained. It was then found that many patients who did begin to 
recover function in their spinal cords 3 to 4 months after injury, 
were able to resume, once more, voluntary control of bladders and 
that a large majority of those " pathonts with permanent paralysis 
were able to astablish so-cnlled ' ‘automatic bladders" ~ clinically 
free of infection. The method was this. After it had been thor- 
oughly established that voluntary control was not going to return, 
the tidal drainage was discontinued and a system of manual express 
sim of the urine was instituted, At recular intervals firm pres- — 
sure would be oxerted upon the abdominal wall just over the bladder 
with the two fists of the attendant, This would be maintained un- 
til the bladder contracted reflexly + with sufficient power to 
force the sphincters, and to empty itself, As this was done at. 
periodic intervals of 4-6 hours as time went on, less and less 
pressure would be neccessary to empty the bladder; so that soon the 
-patient himself could do it. Between these voidings, there was no 
-dri -. ng. The patient was able to choose the time and place of 
emptying his bladder. He wes able to wear regular clothing ~i visit) 
friends - attend church or thettre - and carry on certain kinds of 
serious work, In short, a high degree of both physical and ‘social 
rohabilitation was possible. 


In the Buropean Theatre of Opsrations, those, enthuses DYE 
the Chief Surgcon to establish medical policy for the care of sol- 
4 diers with spinal injuries - in the beginning Colonel Loyal Davis, 
for a time myself, and finally Colonel Spurlins set as thoir soal 
not. only the prevention o immediate serious urinary sepsis, but 
also the preservation of the anatomical intcerity of the bladder for | 
_ the purpose of ultimate social rehabilitation of. the patient along ~ 
the lines above dc wsoribed, 


In the general hospitals and neurosursical centers of the 
American Army, located in England, from August, 1942 until "D" day 
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LT. COLONEL JOHN H, SCARFF, MC (continued) 


on dune 6, 1944, tidal drainage was ¢cstablished as the method of 
choice in tho treatment of “cord bladders"; and suprapubic cystot- 
omy was strongly discouraged execpt undcr very unusual circumstances. 


In planning for the invasion of Franec, tidal drainage was 
still considcred feasible, Tho planners were woll aware; of ‘tho 
difficulties such a system might have. mct in the African desert or 
the mountains of Italy - whero evacuation of the wounded was ofton 
slow and ca ainleaehe! difficult. But in Europe, where distances 
were less and roads much better, it was anticipated that the pa- 
ticnts with spinal injuries would be in an evacuation hospital 
within a relatively few hours after boing woundeds snd from there, 
hich priority for air evacuation to the well cquipped neurosurgical 
centers in England seemed assured, The dircctive on the care of 
Spinal injuries published by the Chicf Surgeon just-prior to the 
invasion date spocificd that tidal drainaze should be used. Dur- 
ing this pre-invasion period, close lisison existed between the 
Chicf che bgiely Officd and that of tho surgeon of the Ist Army. 
At the latter's requost, the consultant,from tho Chis sf Surzcon's 
Office met with all of the meurosurgcons attached to the 1st Army, 
and with the surgical chiefs of the Uvacuation Hospitals and the 
principles and practices of tidal drainage wore fully discussed 
and enthusiastically scecptod by that group.’ The 3rd Army was some- 
what similarly - though loss thoroughly indoctrinated. 

During tho actual invasion period and for many months 
theroafter ~- the paralyzed jeer sont back from France to the 
nourosurgical centers in England had all been treated by tidal 
drainage, Then sradually - more and more of the paralyzcd patimts 
began to, return with suprapubic wounds. This was due to several 
factors - primarily to the cdvont of now armics in the theatre ~ 
for instance the 7th, tho 9th ond tho 15th. .Parts of the’ /th Arny 
had fought in the African Desert and in tue Italian mountains and 
their unigue cxperience in these diffiqilt terrains undoubtodly 
justificd their belief that the suprapubic drainage was the only 
safe mothod. Others aap ly had not. come under the persuasion of 
the Chief Surzoon's staff and had evolvcd thoir own doctrines, in 
which the immediate safcty of ths paticont complotely obscured the 
long term objective of his later rehabilitation. 


at that timc, there was no opportunity .for. the indoctrinae 
tion of these new groups on the subject of tidal drainage and with 
the rapidly lene thoning lines of communication sand the inevitable 
confusion of warfare, it was porhaps inevitable that the new und un- 
familiar method should have to sive way to the older more familiar 
one. 


ae 
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country, differoneos in beliot and Bia still oxtet in ee 
‘to the treatment of the spinal cord bladder. Some believe as I dc 
that this is best accomplished through the uso of tidal 7 
Others sbpecte that tidal drainage is ie no ibd That I think, 


i is bie ace it be saath: 


* 


TaN 


PHYSIOLOGY AND PATHOLOGY oF THE ‘URINARY SYSTEM. 
IN THE PARMPLYGIC PATIENT 


CAPTAIN rete ‘Re SANDERSON, MC, England Gonoral Hospsto% 


On admission of tho ususl paraplogic patient to this: ‘hos 
pital, the urolosist_is presented with a soldier having a spinal 
cord injury, 4 suprapubic cystotomy, snd a paralyzed bladder. The 
urolosistts aims in treatinont, so far as the bladder is. concerned, | 
are first to Hoal the suprapubic eystotomy, and thon, eventually, 
to give tho patient a bladder which he can, compty per urethra at re- 
cular intervals, a bladder with a minimum residual, and a minimum — f 
of spilling over between voidings. | 


id Ps 


During the early stages aftor admission to the hospital, 
healing of “the suprapubic cy stotomy is accomplished by inserting a 
urethral catheter without tidel drainage, This simple expedient 
has been offective in healing all but three of sur cases, and these 
threo required revision of the cystotomy. It was felt that re- | 
vision was required because the eystotomy had been done too close 
o the symphysis rather than to any factor which might Oh attrin 
buted to the paralyzed bladder itself, Dist : ' 


After the suprapubic ey's Atay has Malbe “tidal arene 
age is instituted, This is done to. maintain bladder capacity dur- 
ing the period of partial return of bladder function, to kecp the 
bladder actively dilating and contracting, and to minimize bladder 
infection and the formation of bladdor cealouli. 

ie 
We sot uD the ti ial dreinage apparatus so that the plad- 
‘dor empties when its ater roach 300 to 409 cc. That amount is 
solected so that if the vationt is to become automatic, he may be — 
able to go on a regime of mic! surition every four or six vr eight 
hours end stall maintain a daily - cutput of approximately 1500. oon 
of urine. 


Pa “Ee. en savers. pladder ne is. out dom, 
Bp Germtion: of calculi and tho accumulation of mucus are dc 7 

eased by the frequent interchange of fluid in the bladder as a_ 

alt of tidal drainage. Solutions used here for irrigation in- 
ude boric acid, solution M, solution G,; and 0.5% acetic acid, & 
ae last is proferred since it is effective in disacleiee mucus and. 


calcareous mtter which collects about eathoters to form bladder 


calculi. Solutions M-and G, with the same propertics, have the 
disadvantage of being more irritating and sre used little at -pre- 
a = ent. -. ‘ é 


\ 
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After a period of tidal drainage, genorally about ea 
months after the original injury, the ure Peaewt eathetor is remove 
with the result thot the bladder is cither comparatively normal, 
or an attempt to establish automatic bladder control must be ee 


Our aim in ostablishing automaticity is to produce a "social" blad- + 
_. der, or one which emptics at regular intervals with a min dias woe 


~sidual and a minimum of apiyiaae between urinations. 


\ 
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ne On removal of the on vtheter, | an arbit brary time routine 

cen sot. up for emptying tho bladder, every & Hours, six hours or 

sight hours, os on ~ convenience of the patron: and his 
At thesg definite intervals, the Srede maneuvor 


is ee and tho se etane exerts abdominnl pressure in the lying 
or sitting position to produce voidin:. Complete emptying .is 


pad 
* 


- sought to minimizo- residual and prevent spilling until time forthe 
 noxt micturition. 3 


‘ ‘ 


= If this fesime is unsucces sful, or if the re caidas! is 
eve also aes iio see aan A onec: oe and aeagees 


; are 


Te, after dae: then ashtisfactory automa-. 
oystoncony -is done. or ladder neck with the 


ye ihe bier dea te our etytine eon uscd in 
Wa ceses of cord bladder in the effort. to establish satisfactory 


habits of: moturition. Itis based on tho foklowing thoorc tical 


 sroundss 
tad 


“Although the ae of nioturit bion is not understeod | 


R letely, these conclusions apsear to be accurate. Parasym- 
_pathotio nerve: fibers; erising * "from ‘tho second, third .and fourth 
sacral. segments, form the polvic nerves which supply both motor 
and sensory fibers to the blacder. Tho pudendal norve, orising 


A 


ogy et 
iy} o_” x 


en. thor same sognents, supplics somivoluntary cor 

‘ternal sphincter, but its role is. oe understooe, © 

thetic fibers probably are of minor importance in bladder oontz 

Bladder contraction results from distension of the viscous, the — 
eenter of the roflex are ‘being losated: in the conus medullaris 9 

thsi ie eine The higher centors aro inhibitory in natures . 


1 


4 


3 A transection of. the boing above the Ga ee pees? kick 
fore, blocks off the nervous. “aneviadd to the hizher centers and 
leaves the reflex arc intact, Facepigied the initial period of shock, 
this fouuh te in the "automatic" bladder in which integrated roe 
flex bladder contreetion remains’ but hicher eontrol is Lost, The 
eventual result is oa bladder which shows hypor tonici ty and pore © 

chaps hypertrophy of the detrusor muscle 2, rosidual urino, and some 
type of active urinary incontinence, | varying from a precipitate ° 
type of micturition scouring at long. inter ‘vals to a Inost & contins — 
uous s eae ee of prince. ue : Wa A ig i 

ay Tesion. of, the. pan: in the saeral region may result — 
in destruction of the contor. ‘for reflox bladder activity. This: 
produces the "autonomous" - bladder which has_ los t both. highor con-— 
trol and rofle activity, with ae rosult thot frequent inoffec= 
tive bladder contractions are int lated within ane bla dder wall 
BOld Gs ay | . 3 ae 


‘ 7 er) 
ae are f 


SUE es ‘These Cbenien of the sohenis sm wa aetion of ith Blea: 
der hold true in cord transe PEN in the experimental animal, 
on traumatic 1: ssions in tho humen, of course, the response to in- 
jury is variable duc to incompletencss and irregulsrity of tho Z 
lesion. From a spacusuat point of view, the autonomous bladder 
will have more frequent uncorrelated contra \otions, resulting in 
more frequent spilling « and 4 higher rosidual than is the cnse v : 
. the automatic bladdor. A eauda sauina lesion may also miss the 
reflex centor and higher cord, and still produce incontinence as 
the result of interferones math ‘the nerve supply to the externa: 
sphincter and with the scnsory suey ly to the urethra, Our find- 
ings, therefore, are variable, and wo belicve it is impossible t 
prodict, except in a genora iL ways tho oe of bladder which. bigers 
‘be the ri osult ne get at ‘a given level. — 
ds PI “non ths ABO, we ran 4 ee cystomotrogram 
to aid in the#difforontial between the autonomous and the automs 
_ bladder, paar the aifforontial is possible a. oystomotry, 
results obtained a not se anko wanaiclt the work ontailed sinc 
the diagnosis c1n be wade as well clinically and “treatment. is th 
same, regardless of th: tirpe ot: pathology oneountere od. -We 
‘therefore, discontinued - the use of the ‘syétone oter in ovalu 
theso- pationts. ¥, i ie 
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C&PTAIN SRIC R. SANDERSON, MC (continued) 


We. have seen soveral cases of bladder neck obstruction as 
a result of spinal cord injury. With hypertrophy of tho detruso 


-IMuscley one would cxpect complete emotyinzs of the bladder because 
of nore’ efficiont bladder contractions. The internal vesical 


sphincter, however, is actually the rim of the detrusor and this 


; may cnlarse in the general process of hypertrophy with resulting 
bladder. neck obstruction. Transurethral resection may be indicated, 


therefore, in the presence of bladder trabcculation, high residual, 
and the presence of a prominent sphinctcric ridge w ich is rea lly 
apart of the process of gencral detrusor hyportre ophy. 


Should all the sdove methods fail in producing 4 satis- 
factory bladder, the paticnt must heve drainags of the bladder con+ 
stantly, cither through the medium of a suprapubic cystotomy or a 
perineal urethrotomy. Ve have not been forced to do cither of 

hese procedures as yet nor have we done any surgcical proceduros 
on patients with incontinonece in order to form an artificial sphinc- 
ter, These latter have boen handled satisfactorily thus far by us- 
ing the collapsible rubber urinals attached to the ler while the 
pationt is ambulatory. 


The foregoing presents the methods and the theories be- 
hind them, used in “this hospital to obtain a proverly functioning, 
"social" bladder for the paraplegic patient. Caotain Medlor will 


present a statistical review of tho rosults achicved, 


PRACTICE AND RESULTS 


CAPTATY ROBERT E, MEDLER, MC, England General Hosvital 


4 
» 


A review of the urological historics of paraplezic po- 


ticnts in this he santa has shown that the treatment of the urinary 


system, with the primery consideration being an attempt to keep 

the tract clean and free flowing, has Pol lowed a general. routine. 
Those patients demcnstrating an initial physiolosically or anaton- 
ically complete paralysis had cystotomics performed, Those with 
bladder sonsation or partial paraplegic were carricid on urethral 
catheters, cither indwelling or intermittent, until control was cs= 
tablished, Of the lé2 eases in this hospital which heave boen re- 
viewed, 91 or 74.6% have had cystotonics, only.threc of which were 
porineal. In injurics which actually paid di the spinal cord,: 80% 
of the cases had cystotomies, while 57.5% of the caula equing. in- 
juries had cystotomiss, Cystotomics wore allowed to functicn for 
an average of 2 months, the tube, barring complicatiou, of course, 
was then removed, and an indwelling urcthral catheter left in place 
to allow healing. The vast majority healed promptly, were dry in 4. 
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CAPTAIN ROBERT B.. MEDLER, MC. (Continued) 
few days and aout roe 4 to 6 wesks, It was then nossible to try to 
establish some sort of bladder control. The goal has been to ose 
tablish a sates bladder, cither automatic or volumtary, and it is 
felt that most patients can or will be able to get along without 


mechanical drainage. 


At ths present time, of 122 patients, 4 have functioning 
suprapubic cystotomies; 40 are on urcthral ene ae drainages and 
78. are catheter froe,... Of the 40 patients on catheter drainage, 8 
are post operative cases (urological or mila e); 7 have ree 
opened their suprapubic cystotomics; and 3 are unable to void by 
any other means, The remaining 22 are on tidal drainazo. Of 
these 22, 9 have severe muscular spasm. which makes trial without 
cathetor impractical; 3 are on Stryker frames ond are difficult 
nursing problems; and 10 arc in the 4 to 6 week preparation period 
prior to removal. Of.the 78 cases without catheter, 42 are auto- 
matic; 27. are able.to express their urine adequately by strains 
ing combined with Crede -phopial.« o nnd 9 have normal voidins. We ; 
havo used. tidal drainage a creat deal in an effort to stimulate 
automaticity and to stroteh | ‘spastic bladders, and fcel that it has 
been of value in this regard. 


A brvak down of cases in an effort to correlate tholevel a 
of lesion with the iting to establish sutomaticity and voluntary 
control is as follows : g 
NORIGL OR VOLUNs 
LEVEL OF INJURY ON CATHSTSR DRAINGG™ LUTOMSATIC TARY SXPRESSION _ 


Gorvical 11 say ‘Ta (36%) > 4 eeey 


High thoracic 27 
DL « D6’ 12 (44% 10 (37%) 5. (ao) 


Low thoracie “44°. 18 (43% 160%) 4 ee Chee 
wT. 12k i 


Cauda Bquina 40 ih ae (17.5% 12 (30%) | : oO (50%) 
TOG: 122° 3240 Hee - 42 (3464%) 36 (29.5%) 


NOTE: There are 4 casos at prescnt with functioning suprapubic 
oy s to tomi es 
Aside from tho higher pvercentase of cauda equina in- 
jurics which rogain normal or voluntary control of micturition, 
which can*be reasonably explained by the per ee neurological 


trauma, there scems ta. be.no. definite rela tionshir. between tho. 
lesion, level.and.tho establishment of bhodder control or auto- 
natioity.: . 
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MAJOR UROLOGIC COMPLICATIONS AND TREATMENT IN THS PARAPLEGIC PATIENT 
MAJOR SAMUEL L. RAINES, MC, Chief, Urological Section 


ah In discussing the major complications of the urinary 
tract in the paraplegic patient, we may divide the subject into 
. two main divisions: — 


l. Infection 
2. Stone formation 


Infection usually begins in this type patient with the 
first invasion of the bladder, either by a urethral catheter or 
by a suprapubic tube. Practically all such bladders are infected 
and the severity will depend upon the virulence of the infecting 
organism and upon the individual resistance of the patient. The 
percentage of the various organisms found in our series is as 
follows: 3 : 


TYPE AND FREQUENCY OF BACTERIA OCCURRING IN CULTURZ OF BLADDER URIVE 
OF FIFTY-TWO PATIENTS WITH SPINAL CORD INJURY 
| | IN COMBINATION 


EITHER IN PURE 


} | WITH OTHER CULTURE OR IN 
| | ORGANISMS OF COMBINATION 

: | . iomes WITH OTHER OR- 
| | TABLE GANISMS OF 

BACTERIUM } IN PURE CULTURE | THIS TABLE 

i Number of|Percent off Number of] Percent of|| Number! Percent 
| total lPatients | total of of total 
number of | numberof |] Pa- numb er 
| Patients Patients tients| of 
: Patients 


Aerobacter 


1 we : 
aerogenes . 250 | 6765 
Escherichia 
Bacillus | a if ae 
proteus ao . | | | 5.4 
, Streptococcus | 
Non-hemolyticu a a 20 ol 


Bacillus od J 
Pyocyancous 8.0 
Streptococcus | : 
Hemolyticus ee 13,5 
Alkaligenes | SS 
fecalis | 220 
Staphylococcus] 
Aureus O gait AR 
MOST FREQUENT CO?BINATIONS; 
Escherichia coli 15.4 
Acrobactero aerogenes 
Escherichia coli . 
Streptococcus non+hemolyticus 57 


NO OTHER COMBINATION OCCURRED MORE FREQUENTLY THAN 4% OF THE TOTAL NUMBIR 
OF PATIENTS. 
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Dhiei Ceas slice se it has. been gare ea Satnoh these 
infeetions far bettcr than formerly but as long as there is a: 
tube draining the bladder, the complete elimination of those 
‘organisms is difficult and the infection t.nds to recur at 
intervals. This is true in spite of the most careful technique 
in irrigating and cleansing these tubes, ulthough the more carcful 
the asepsis, the less the infection. It hss been our experience 
that tho type of solution used in irrigating the bladders and kid— 
neys is not significant and stones have been known to form in a 
bladder that was being Mas ardent 3 rt hah with M or G solution. 


Pyelitis is the natural result of bladder infection and 
dan cases where such infection recurs, one would expect to find 
many cortical. ~ abscesses. Such has not been our experience or 
if present, they absorbed readily under. routine treatment, for 
no case of cortical abscesses or carbmmcle has been operated in . 
our series. Pyclitis usually responds well to chemotherapy, pen~ 
icillin or streptomycin. plus plenty of fluids. If drainage is — 
poor, a ureteral catheter is inserted for drainage and irrigation. — 


Urethral abscesses due to an indwelling catheter occurred 
in two of our cases. The resulting peno-scrotal fistula hoaled 
_ spontaneously in both of these men following removal of the cathe- 
ter and regular dilatation of the urethra. One other such case ~ 
occurred: in a bilateral -amputee who was confined to his bed, and’ ’ 
‘his fistula remained open necessitating operative repair, The 
only way to heal such fistulae is to first divert the urinary 
stream by means of a suprapubic tube. Then, after allowing time 
for the inflammation around the tract to subside, it can be ex- 
cised and the mucosa of the urethra closed. A small urethral - 
z oathoter is’ best ils in place, 
Epididymitis with abscess forme ‘tion has ogcurred din iin 
cases and orchidectomy was necessary in two of these. _ One. case-~ + 
developed epididymitis as the result of straining in an attempt to) 
void following the removal of a retention catheter. No doubt this’ 
catheter produced some irritation and set: the Feage: for the inne 
dymitis which occurred later, 4 oe 
| ~By far the most important urinary putipidgeston . in the. : 
cord cases is calculus formation. It is well recognized that both — 
infection and stagnation play a major part in formation of calculi 
in the urinary tract. Also, there is a definite connection between 
inactivity and the deposition of calcium in the urinary tract. -The 
physiology and cause of this is not clear, but it is: fairly certain 
that in the recumbent patient calcium leaves the. bones and is ex- © 
ereted in increasing smounts through the urinary tract. Stone for- 
mation is favored if the urine is allowed to collect and remain in 
- the dependent calices of the kidney. Hence, early and continued | 
ambulation is of the grea atest importance. In cases where this is : 
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not possible, then sitting erect in a wheelchair is helpful and for 
‘ bed patients exercises and frequent turning -are essential. 


' Of 108 patients in our series, 14 had kidney stones, 29 

bladder stones and three patients had both kidney and bladder stones. 
Many lesions are-high in:the cord so that no pain is’ expericnced 

from kidney pathology and henes pain is not’a symptom in the diag- 

nosis of stones in these cases. The diagnosis must be made by urin- 

alysis, temperature elevation and X-ray. It must be remembered that 

normally about 10% of the genito-urinary stones are hon-opaque and 

I believe in these eect J the percentage is even higher. 


Retrograde See ees of the kidneys is not done one 
dy because of the danger of spreading infection. Hence, intravenous 
urography is resorted to regularly in these patients, not only for 
immediate diagnosis, but for comparison later in determining whether 
a stone is enlarging, changing position, shape and so forth. It is 
also helpful in ConeneS FORTE. par ieeas obstruction and retention. 


Conservatism is essential in the treatment of calculi in 
: ; _ the kidney and ureter. With the widespread prevalence of urea- 
| splitting organisms in the GU tract and the resulting tendency to 
stone recurrence, it is obviously desirable to avoid surgery; but 
in these paticnts where there is inactivity and often inability to 
_ empty the bladder completely along with general debility, the need 
to avoid surgery is much greater. We have all seen patients who 
have passed ‘stones and completely emptied pelves of calculi and 
infection simply by getting up out of bed and becoming active in 
the upright position, Oné such case in this hospital had many 
stones in each side of a horseshoe kidney. It was decided not to 
interfere surgically until he was ambulatory. Four months later, 
two X-rays showed no shadows in either side. Hence, we all agree, 
- .I believe, that surgery should be postponed in these patients until 
they are ambulatory and thus have the best possible chance to avoid 
reeurrence. 


“In ere cases, however, st is necessary to perform some 
‘abe of surgical procedure without delay, to reliove pain and infec- 
tion and save the kidney from destruction. Stones in the ureter or 
‘at the uretero-pelvic jumction may obstruct and force us to inter- 
fero,, It is our practice here to- insert as large a” ureteral cathe- 
.. ter a8 possible into thé kidney pelvis'on the involved side. This 
‘will either bypass the stone or ‘frequently push it back into the 
- pélvis where it is not obstructing. The catheter is left in place 
for a fow days and then removed. If no further’ blockage” occurs, 
the stone is dealt with in due time under the best possible condi- 
tions. If the cbstruction does recur and ‘infection and. fever are 
present, then the Gatheter is reinserted to give drainage. for three 
to five days and after the general condition ‘of the pationt. is in- 
- proved by means of blood transfusion, fluids, chemotherapy, , ote., 
operation is performed, 
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. The type of operation and incision will naturally vary 
with the pathology present and the individual preference of the 
surgeon. For stones in the ureter it would seem that anterior 
incisions are preferable partly because any urine draining from 
the- wound would be less likely to cause irritation and sores on 
the. back. These wounds are drained with Penrose drains without 

: av tonpeang to close the ureter. . 


Calculi in the pelvis or calices present a different 
problem in that here all possible measures are taken to prevent 
recurrence. An obstruction must be removed and the infection 
eliminated if this is to be accomplished. Through.a flank inci- 
sion, the uretero-pelvic junction is carefully exposed and inspec- 
ted for obstruction of any kind, In several of our oases, abor- 
rant vessels or bands were found and removed. In two cases there 
was construction at the uretero-pelvic junction with no apparent 
cause. This constricted area was incised longitudinally and al- 
lowed to granulate over'a T-tubeo after removal of the stone. In 
another, the ureter was inserted high in the pelvis causing the 
uretero-pelvic angle to be very acute and leaving a distended and 
stagnant lower pelvis. This deformity was corrected and subsequent 
intravenous . pyelograms enowas good drainage.from this kidney. 


It might be well to point out that the use of a. T=tube 
for uretero-pelvic - obstruction has not been wholly satisfactory. 
If the lower arm of the tube is short, it produces a fixed and 
rigid upper ureter making subsequent surgery difficult in case 
this became necessary. This is partly avoided by having the 
lower arm of the T-tube longer, thereby mobilizing the entire 
upper and mae che ureter and producing much less fixation, 


; A nephrostomy tube has’ been used for irrigation and 

drainage in nearly all of our operations for kidney stones. Where 
“both upper and lower calices. are involved end infection is. preva-: 
lent, we have placed small tubes in both upper and lower areas, 
thus providing a through-end-through irrigating system. We have 
done this in at least three ‘cases. A néphrostomy tube provides 
not only a more convenient and sanitary method of drainage, but 
(and more important) it enablés us to wash the kidney colices and © 
pelves clean of infection and removes particles of sand and cal= 
cium deposits that might play a part in reforming stones, The 
nephrostomy tubes are left in place until the infection disappears. 
It is desirable, though not always possible to secure a negative 
culture.: After three to four weeks the tube is removed and it can 
be Sarr ae ad infection returns Biel 


An effort is made to remove the stone ‘through a webtfots. 
omy, using the Randall stone forceps, because nephrotomy always 
destroys some of the cortex and ‘sometimes leads to hemorrhage, 
infection or.other complications that make later nephrectomy neces- 
sary. Naturally the conservation of kidney tissue is of primary 
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importance in these patients, and we have been fortunate in this 


installation in that nephrectomy for stone in the kidney has not 


been necessary in our series. In cases of multiple stones in the 
Kidney, the use of X-rays has greatly aided us in locating some 

of the stones, and at Colonel Lyons! suggestion, we are now taking 
a picture after we feel all calculi are removed. This might well 
reduce our percentage of recurrences. Instead of intermittent ir- 
rigations for the nephrostomy tubes, we often employ a slow, con- 
tinuous drip through the tube. This has been an aid in keeping the 
tubes from blocking and also keeps the pelves clean at all times. 


Stones in the upper ureter are either bypassed or pushed 


back into the pelvis with a ureteral catheter as mentioned previous- 
‘ly. Those in the lower. ureter will. usually pass of themselves if 


given time. If urine is passing by the stone and infection is not 


‘present, ample time is given for passage of the stone. tbs ge a rae 


not passed or if infection or obstruction intervene, we insert a 
large ureteral catheter using spinal anesthesia if necessary. 
This catheter is left in place 48 to 72 hours and ‘then removed. 
Sometimes prostigmin, 1 ampule every two hours for three doses 


is used to,aid in expelling the stone. In some we have extracted 


the stone with a wire basket, though this procedure is not without 
its risk. About 90% of lower ureteral stones can be passed by the 
use of these or other conservative measures. ‘We have operated on 
only one lower ureteral stone which had gotten quite large in a 
dilated ureter. Ina patient who. has sensation in the kidney area, 


. the absence of pain should not be allowed to mislead the surgeon 


va 


into overlooking the possibility of an obstructing stone because 
occasionally the absence of pain means complete blockage of the 
ureter with suppression of urine and it is in this type of case 


that immediate drainage is necessary. 


Bladder stones occurred in 29 cases. These stones are 
removed by crushing with Lowsley's utility forceps and then evac- 
uated by the Hlik evacuator. If this is not possible, then a cys- 
totomy is performed. Extra efforts are made to avoid cystotomy, 
however, since in these cases wounds are often difficult to heal 
as shown by Capt. Sanderson earlier. 


The methods used to prevent recurrences of stones are 
about the same as those that should be used to avoid the formation, 
of these stones in the first place. In neither case are we alto- 
gether successful, but the more important and’useful procedures 
to Fopenend are; 


ae Trrization of the kidney through the nephrostomy tube 


for three to four weeks postoperatively. Though solutions M and 


G have been rather disappointing, there are some cases where | 


' these solutions apparently help in dislodging and removing certain 


types of small calcific deposits. When tolerated, I feel solution 
M is definitely worth trying in such cases. It can be used 
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‘alternately with acetic 


Ns, 


oN i 


6. High eiioeee: and Hien: vitamin dict. Milk is so dase 

the general body nutrition that I hardly think it wise to comple 
ly eliminate it from the diet for long periods of tine, even th ugh a 
as Medea d contain a ntek calcium PEL OMILBEH ‘aie 


-4, Ambulation. The patient mae be out of bed if at all. 
possible. If not, then lo aot bed exercises and frequent tur 
.are: essential. ea cere ae 


Bg: Repeated urinalyses and X-ray studies to detect recur~ 

rence. cine a8 Ge Ha ie 

pe oe Gein to be tested for the PH end acidifiers used if 
ies del to atte? the urine acid. 


‘ir, . 
9 


ot r z : a8 

In our\series no. ‘death has resulted from urinary eompeae ’ 
cations. This is remarkable but not exceptional, for last April: 
Martinsburg Captain Petroff reported only one, death in wand easos” at 
Newton D. Baker General Hospital and Mejor Joelson had only two 

deaths out of 31 cases of stone and pyelonephritis at Crile Gener 
_ Hospital, A few years ago it was an accepted fact that most of 
“these patients died in a few months from urinary complications. 
This contrast is further proof, if any were needed,’ that a mer 

day is here for the Pree patient. i) 


« 


de “Im closing I. would ‘Sve to bodes whet a said in wertine 
burg at the last paraplegic conference. The Medical Corps has a 
unparalleled opportunity of investigating ‘why calcium leaves the 
bones and is excreted through. the urinary tract in the recumbent 
and inactive patient. My plea is for trained research men. with ° 
adequate facilities and help who can make a comprehensive and 
intensive a oi of this. and related problems. 
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EXPERIS NCE AT Lona GENERAL HOSPITAL 


. COLONEL THOMAS P SHEARER, MC 


e Gag ehees “The bol Seteat mane gement of Apaimmtis paraplegia a 
Halloran General Hospital is- directed toward ambulation with ” 
effcotive bladder control and eventual sterile urine. We feel | 
that the latter can be achieved by removing all panei re 

and ‘healing the suprapubic fistula as rapidly as ‘possible and. 

allowing the patient to void automatically or to pile: voi 


by” sig as and pressure over. the bladder. A 


ee procedure abet iy starts with ronphal a the 
Mase boxing tubes following surgical closure of decubitus and 
ie Teitiebion of indwelling catheter drainage. The retention 
theter is attached to « closed drainage system until the 
suprapubic fistula is healed. When this occurs, the indwelling 
catheter is removed and the paticnt is allowed to urinate auto- 
matically. Tidal drainage is instituted after the suprapubic 
fistula has healed when prolonged catheter drainage is contam- 
plated and the patient is in bed. In those casos wable to 
void automatically or on straining, tidal drainage is also used 
in order to encourage development of bladder muscle tone and 
prevent tho contracture which tends to i Menai PrOReRESS cath- 
eter Grainage of infected bladders. 


When the patient begins to void after the removal of 
all the catheters, intermittent cathetcrizstion is done at inter- 
vals of one to thresc days wmtil there is no residual urine. This 
usually occurs in about onc or two wocks. if the patient does not 
void and tidal drainage is not instituted, he is catheterized 
intermittently for a period of obsorvation. Mat and ambulation 
exercises are procecded with. Following ambuletion exercises, 
some of the pationts begin to void automatically. If after obser- 
: vation and ambulation, the patient does not void, cystoscopy and 
cystometric studies are dene. Vesical neck obstructions by a 
truc fibrotic bar has not yet becn observed. We have two cases 
where a. spastic internsl sphincter ridge may require transurethral 
. resection, which ey be performed after an adequate period of 
_. observation. . 24 
iy ha iy Cystoscopic examination is not resorted to except. to 
assay bladders with persistent urinary fistulac and for confirma-_ 
tion of urinary calculi. At cystoscopic examinations in somo of 
the cases that have flaccida bladders, we have observed trigonal 
contraction which not only keeps the interna 1 sphincter region 
“wide epcn but also pulls epen both urethral ‘orifices so that they 
are gaping and almost golf-hole in character. The intravenous | 
pyleogram has: confirmed the presence of ureteral dilatation in 
. these cases and we feol that tidal drainage is contraindicated, 
where reflux up the ureter is certain to occur and is not pre- 
-ventable. In these cases we rely on cither intermittent catheter- — 
ization or aildaldaat aes ere’ catheters with ae’ of fluids. 


Recurrent or persistent supra siete Pearalas are most 
frequent where the suprapubic incision is fixed and is low ever ‘the 
symphysis pubis. It has been further observed that vesical calculi 
are often present. where suprapubic fistulac fail to heal and the 
presence of vesical neck obstruction must be kept in mind. A 
number of cases has been found in which black silk sutures were 

used to close the muscle and fascia and were acting as forcign 
_ bodies. After preliminary curettage of the fistula with removal 
of the black silk sutures, some of the fistulac heve closed rapidly. — 


an others it is necessary to hiihaass the wound. In eet cases, 
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ene “whenever the bledder is fod fixed onan to the skin or to the 
q Ret rectus muscle or sheath, it is frecd from thess adhesions and we 
ide find as others do, that the free bladder tends to become automat- 
ne ic much more repidly then do the ones bound to the antcrior sbdom- _ 


nal wall by: a adhesion. ; ; ; 


' si : 
In the presence of urctersl calculi, cystoscopic oexam- 
ination is done, the edlculi are oncouraged to pass ap wet a 
or by dilatation of ureteral orifices wherever possible.’ Bladder 
stones heave becn removed by litholapaxy wherever possible. We 
have becn using the Bigolow. Lithotrite ana e@ Lowsley utility for- 
ceps for litholapexivs. 
, Renal end uretcral stones are removed surgical ly after 
attompts at urctoral dilatation have provon- unsuccessful. ach bis. iy 
stomy has been donc in ono caso for a large calculus which had im 
!pacted-into posterior urethra and was blocking the chennel. bei 


sais | 


Of a total of one hundred end four paticnts presently in 
Abe hospital, six havc open suprapubic fistulae and are under ob- 
servation; and may possibly bc resected. Highty-cight of the pa- 
tients are dry and voiding. None of these patients have truc auto- 
‘matic bladders. Sixty-nino of these patients have flaccid bladder 
~from which the urine can bo expressed by straining and ‘by pressing © 
over the lower abdomen. Of these cases, fourtecn have residual ‘ 
urino and this appears to be decreasing in amount as tho pationts/ 
progress in ambulation. Calculus formation in the urinary tract 
has nokia observed in 20% of the essos of which 4 were in the kid- 
ney, two'in tho uroter and 16 in the bladder. Of this number, 15 
have been operated to date. 4 Periurothral Abscessos and 12 cases — 
of acute Epididymitis have been observed. ne. Oa 


Pyelon:phritis is another common finding and in reviow- 
ing tho statistics, it hes beon found that 27 paticnts had rccur-_ 
ront attacks of chills and fever before arriving at this hospital. 
After arriving at this hospital, 28 eascs had recurrent attacks of 
chills and fever. At present masee are two patients who have — 
acute pycloncphritis and aro under treetmont. 


SUMMARY ; Ambulatioa helps in the relicf and provention of: 


” 


1. Gonito-urinary tract infcction. nas : 


Ca t 
4 


as ‘Promotes botter drainage from automatic bladders, 
diminishes the amount of residual urine in flaccid 
bladders. i eae , Pat im 
2. Gonito-urinsry tract calculi. | . eee ik 
a. By diminishing stasis. 


ae bey By decreasing infection. 
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CG. By diminishing the amount ef.ca oostie excre ~obion found - 
morte Ly in bed patients, 


d. By promoting casior caer fivesibaty tein te urine. 


The above condition appeared to be: ‘omar dah. in bed 
oe, patients. It has been observed in Halloran Gencral Hospite es 
thet as the patients progressed in their ambulation, bladder 
capacity becomes greater, the urine tends to become crystal 
¢lear and bettcr control is maintained ovsr the act of. 
micturition. 


DILSCUSS ION 


DONALD MUNRO, tile Digg Surgeon-in-Chief, Desartnent of Neurosurgery, 
Boston bite hos pital, Boston sass. ; . 


t is-hard to take an impertial point. of view when you 
are a protagonist of one of the suzjects under discussion. how— 
-ever, I will try to be as impartial as I can ard start out by making 
a profession of faith, It is especially inportant to have. faith and 
to have a goal to reach when dealing with paraplegics. My profession 
of faith is this, I am anvinced that every »atient who has sus-— 
tained a spinal ‘cord or cauda equina injury, and is intelligent and 
“cooperative ‘has the right to expect infallible twenty-four hour con- 
trol of urination. by the, time he leaves his doctor's eare, Only 
those whose bladder has been denervated.because of bilateral de- 
struction of the parasympathetic plexuses or the lower four sacral 
segments or roots will need any extraneous aids such as a catheter 
or urinal to accomplish this, Nothing less than tne ability to 
lead a normal social life and the caj;ability of earning their own 
living is acce::table as an end result for these patients. : Control 
of urination is arn essential preliminary to self-support. 


+ I was distressed yesterday at the implication voiced by 
lmany speakers that a wheel-chair life was a good enough life for a 
paraplegic. This is so far from the truth, mavidanc a proper ~- 
approach’ is made to. the problem and providing all concerned: are 
willing to take the time and make the effort to attend to all the 
innumerable small details that go to make up a successful whole, 
that I cannot »rotest too strongly against it even if it existed 
as»nothing more than a possibility in the ininds of the speakers, 
Infallible twenty-four hour control of urination together with 
_ ambulation, a normal social life and the ability to earn his own 
living are well within the bounds of possibility for every’ paraplegic. 
woe the Another problem that affects the para; sé chillis and ‘that. 
ioe should. receive rather more realistic thought than appears to have 
id. .been given to it is that of developing or ‘rebuilding initiative in 
them, This is difficult enough in civilian. lifé ‘put: is hecessarily 
. More ‘so when, the patient is°a wounded’ veteran. ' Ido not ‘intend’ 
and certainly have no wish to belittle the remarkable and painstaking 


‘a3 


DR. MUNRO (continued) 


services: that have been afd are being rendered by. the Red Cross and 
all the ancillary services that work under their direction. It is 
not possible to thank them enough for what they have done. That 
very fact however forces us to see to it that their efforts are 
neither overdone, wasted nor harmful. Paraplegics tend to "let 
George do it" because the attitude of the public and a large section 
of the medical profession is that nothing else is possible for them, 
Instead of learning bladder control they come to depend on urinals 
and a penile clamp; instead of ambulation they move about in wheel- Re 
chairs; instead of self-support they say, "I'll live off the Veter- e 
ans! Administration for the rest of my life." This is understandable | 
and quite to be expected but it should not be condoned or encouraged. s 
Instead of being provided with urinals so that they can attend a ball 
game and keep respectable, their urinals should be taken away and 
only those who have learned control of urination be permitted to sit 
on the bleachers. Instcad of being pushed around in a wheel-chair 
by a Gray Lady so that the paraplegic can broaden his interests and 
his life, he should be provided with caliper splints and crutches, 
taught to use them and then be made to go under his own power to the 
distant places in the hospital and thus develop his own initiative 

‘And at the samo time lighten the burden of the Red Cross, Trips to 
the theater, to concerts and the like, should be given paraplegics 

-.as rewards for accomplishment ani not used as a method of filling 
in time that hangs heavily on the man's hands only beeause he is un- 
able or unwilling to make the’ effort to put it to practical use, ee 
The doctors! share in this development of initiative is no less im- 
portant then the pareplegics!. It will be effective only if he is 
‘satisfied with nothing less for the patient than the. minimum T have 
labeled as my profession of faith, | ak 


+ Colonel Searff gave what was, to my mind, a very able dis- 
cussion of a fundament:1 subjeat, This has to do with the diagnostic 
classification of patients with cord injuries. This is important 
because uniess we all know what the other person is talking about, 
nothing’ but confusion will result, This is particularly true when 
bladder funétion and its ¢hange or loss is referred to,.: I believe 
that when-a cord has been anatomically transected above the seoond 
sacral segment and there is no vestige of neural connection: between 
the eut ends, the diagnosis should be spoken of -as an anatomical 
transection -at‘such and such a level. Previous to a period of train- 
ing to "urinate-by the clock" and providing the bladder has not been 
allowed to shrink unduly, these patients should all have a reflex or 
Naytomatic” bladder, Proper training with this kind of bladder 
function as a fundamental and providing an active mass reflex is not 
present ,;: will eventuete in infallible twenty-four hour control of 
urination, If the mass reflex is present and active, an anterior 
rhizotomy will have to be done before training can be started, This 
holds true also for those patients whose cord is so transected as to 
produces. a. physiological, functional or complete: symptomatic transection 
but in whom a vestige of neural tissue connecting the two cut ends 
prevents anatomical transection and hence the development of .a mass 
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reflex. Hhizotomy is never necessary in such cases and infallible , 
twenty-four hour control of urination the only acceptable end result 


as far as the bladder goes, The bladders that have been denervated 


can also have infallible twenty-four hour urinary control but only 
if the patient is willing to wear.an inlying catheter constantly 
and to use tidal drainage at night while in bed. all other cord and 


Cauda equina injuries ‘should have as an end result nothing less than 


a normal bladder as good as it was before the injury. | 


' Captain Sanderson talked about cystostomies. I would os 
a 


to put in a plea for surgical closure of these openings. I know th 


it is customary to iet these fistulas close themseives but I believe 
that that is unsurgical. -I think it is better surgery to excise the 
fistula and scar and close the bladder and abdominal wall with layer 
sutures and appropriate drainage. As long as the fistulous tract is 


present, whether open or closed, the bladder is attached to the abdon- 


inal wall. This is abnormal and if it can be eliminated and normal 
relationships reestablished the bladder will: function more efficiently. 
Ido not feel that doing cystometrograms is a waste of time, On the 


contrary, I feel very strongly that without the information that is 


obtainable only from them the paraplegic's bladder cannot be properly 
treated and hence he will be deprived. of the kind of end result that 
he should have, Captain Medler was extremely interesting. I do not 
know of any comparable data. It gives us something to shoot at. 


‘The problem of infection as a result of an indwelling 
catheter is one which bothers all genito-urinery surgeons. I believe, 
however, that it'can be handled more easily than one would be led to 
expect from the literature. JI have had such.complications as urethri- 


tis, epididymitis, prostatitis, periurethral abscesses and even per- 


forated bladders in my paraplegics. On investigation, however, it was 
only too readily demonstrable that each such complication developed 
only because of either using too large a catheter, using a styletted 
catheter or from improper attempts to crush a bladder stone, Too large 
catheters interfere with the flow of urethral secretions which, when 
backed up, cause urethral and paraurethral infection, or else cause 
surface necrosis in the urethra from pressure with subsequent infec- 
tion-and complications or both. The use of.styletted catheters and the 


‘performance of litholapaxy are dangerous because the patients do not 


feel ‘pain and when their urethras or bladders are perforated or com 
pressed no complaint is made, I am convinced that ail such complica- 
tions will be eliminated - and this has been my experience in the last 
ten years -— providing the size of all catheters is limited to 18 F and 
providing also stylcttes are not used as an aid to the insertion of 
catheters, and bladdér stones are not crusned until they have been 
softened by exposure to solution G and then only if a skilled operator 
does the actual crushing, When catheters of proper size are used they 


should be removed, cleaned, resterilized and replaced not less often 
“than once a week. 


I have received 2 message that the Surgeon General has just 
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shelved: pene he hospital. The _ proceedings will be 
welcome him Aue Z : NU 


BRIGLIER GENERAL, CHAPPELL: 


we RG de areal’ Rdnon te’ me , ladies and gentlemen, te intro 
duce our distinguished Surgeon General, Norman T. Kirk. I have an 
idea’ that everyone in this room is intimately acquainted with Gen 
Kirk, -If that is not the case, for those who are not, I would sug 
that from this day'on you become intimately = acquainted with him be 
cause if you don't you lose something out of your life, Some Ra 
‘ago: I toek the liberty to write a little verse ‘about General Kirk 
“which I will not repeat here. In this little verse, I tried to pict 
“his life and what he likes to do — hunting, fishing, enjoying a go 
meal, and the wish for that sort of life, and he and I hoped in those 
+ days that. he would some day be enjoying that sort of a life - but | 
‘being a man interested in world affairs and especially a man inter— 
“ested in the sick and wounded, he did not do that about which he h 
dreamed , though probably he stilt is looking forward to it. He has 
many” characteristics which we all leve. He is totally indifferent — 
to the:rank, grade, or color of a patient. If you know him you find 
“that out. The only thing he is interested in is the man or woman 
‘patient. His attitude toward all patients is always a human one. 
recall, for example, there was a stenographer in the X-Ray Departmer 
' She was a charming young girl who had lost one arm and who hada 
. terrible time from the readjustment standpoint until Generel Kirk 
_ stopped and s: oke to her every day so that he kept her morale up. 
- developed into a normal young woman. She became devoted to him m 
' than anything else because in his relationship with her, he. kept | 
> Tmental reactions on a normal level, It is a great honor for’ Us” 
at this hospital to have our ‘Surgeon .General visit us again, 
‘words are always inspiring. My many years of association with | 
Sees obe certainly been inspiring to me, It now gives me ‘great ple 
Oe, introduce to you: our > Surgeon General, Norman: Ty Kavi) 


- OVERALL 1 POLICY N THE ARMY ne 


“WAIOR GENERAL NORMN Ty. IIRK, ‘Surgeon Genural, U, 3. Army» 


Tam very glad to be. with you here. today at ‘Tomas: i 
“Genet Hospital for the Conference on Spinal “Cord Injurics. We 
most grateful to you who have done so much to win this war. 
has ever been done as well as this job has been done for this part 
ular group of patients. I know it will be up to the army to continu 
SS nOr? a year or more to help these paraplegics, | We are planning, as” 
hospitals close, to transfer them with the group caring for them to 
_ hespitals remaining open and to send them to hospitals eventually t 
be taken over by the Veterans! administration. This is the best. we. 
can do for ak group of patients. ances? : 


a" 


: I was asked to talk about ‘the suotioue of ‘the army, no 

- pecially of the Medical Department, of which there are quite a few 
You know as well as I do what would be happening in the world. to 
if we had lost. this war. Many of you have been. overseas and know, 
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MAJOR GENERAL <a T. KIRK (continued) = 


as I do, what a splondid job was done to save the ee of our 
wounded. an outstanding contribution has been made by the American 
nurse in overseas theaters. Our enlisted men and medical, technicians 
have also set up an enviable record. The whole job was outstanding 
and a‘big one. 


General Bliss recerittly raised the question of why were 
we not getting more doctors out of the Army. We have a good reason. 
We have treated more than fifteen million patients in our hospitals 


‘Since the start of the war. as you know, we reached a ceiling of 


315,000 in the ZI in August. During the month of May patients were 
coming home at the rate of 56,000 a month and not many doctors came 
home with them. Then we did get some doctors home and were rede- 
ploying them, putting high point men in the hospitals. Then on 
VJ-Day we had to go into revorse and release those with high point 
scores. It was probably harder on the patients than on any of us. 
The patient-doctor relationship is a most important thing to the 
patient, It maintains his spirits when he becomes a casualty. 


It has been’ a long war but we did win. Our job is still 
not finished; there are still many patients in our hospitals in 
this country and overseas, some 225,000 of them. These are the 
men who won. the war for us. 


This brings us face to face with the problem of how to 
take care of our patients who must be returned to civilian life in 
the best possible physical condition. With the specialists we have 
used in this war, had we had four to six months more of their time 
we could have cleaned up the job. Now I am worried about whether 
we can do it, because many of the officers on whom we are depending 
have sufficient point scores to be eligible, and want to get out. 
It will only be through the help of these officers that the Medical 
Department can accomplish its mission and do the job it promised to 


-do, It can't be a matter of just signing a paper and forgetting it. 


I saw at one place about 287 neurosurgical patients, which will re-’ 
quire three months at the very least to clean up. at another hos- 
pital I sew about 600 patients requiring plastic surgery - with the 
doctor about to go home to a teaching job. I don't know who will 
finish the job that must be done, but the medical officers want to 
go home, 


- Technically trained cnlisted men with high point scores 


Will be discharged; likewise civilian employees. We never did have 


enough moe to do the job the way we would have liked to do it. 


We bias enough nurses to release all those who have suffi- 
cient points, As you know, we hope to sc cparate some 12, 000 doctors, 
20,000 nurses, and 2,000 dental officers by January 1. "We have been 
Seomads they will be returned from overseas and they are being sep- 
arated as rapidly as separation centers can do so.. Separation points 
have been’ set up in hospitals where their own men can be discharged. 
This puts an additional load on the hospitals. I am in hopes - and 
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as Nie and ys Shut: many ot aeey wil remain ae help 
our job. ‘There are only about 1100 Regular Army medical of 

alli but some twelve of whom have done administrative work on] 
this war. Some have done very well and I am proud of | begundea 


Let me tell you again how much 4 appreciate the splendid 
job all of you are doing. I hope this will continue until these 
who gave so ap to win this war for us have adamioniatch what is due 
_ them. 


Thank youe 


COLONEL LYONS: 


The discussion on ‘The Urological Problem" will be 
continued. 


Lr. COMMANDER THOMAS T, HCEN (iC) USNR, 2 eee Nova, Hospital, | 
ee a sed New Yorks ; 


Without preamble, nf woke like to say het! in the manag 
ment of paraplegics at St, i.lbans , we have tried to follow the 
general | ee as cease in this pestcitiys 6 CO He SOO + Certair 


capacity. We must rN “however, hat in: nite of mi aitigere 
on the part of all concerned, we are not satisfied with our attempt: 
to obtain an automatic Fes gu in these patients. These or OR 


In few ie our cases ss we erated: a ae we The eee 
We colina automatic bladder vise Hepsi we 2. de ARAtS balan 


of phisetopleal deficits. .1dt seems to me that it aa shéd- more 
ight upon the problem if we correlated our bladder conditicns wi 
the.known cord lesions on the basis of the latter being upper, lower, 

or:combined upper and lower motor neurone lesions rather than. on 1 

basis of cervical, thoracic or lumbar lesions, I believe we can : 
that our patients with urinary retention fall into one of. two mai 
groups. First, those with atonic bladders and those with hyper-_ 

- tonkeity of. the external sphincter, I have been skeptical of the 
reports that retention is frequently due to hypertrophy of the in- 
ternal sphincter, We have found cystograms very illuninating ie 8 a 
this regard and in no case have we found any hypertrophy of the 
internal sphincter. On the contrary, the usual finling is the SO= 
called funnel bladder with marked dilatation of the membranous © 

urethra and dilatation of the. internal orifice to such an extent , 
the internal sphincter lay far out..on the brim of the funnel. ae 
fact, the dilatation of this. norticn. of the urethra was so great = 
some cases, that one might easily have mistaken it. on cystoscopie 
examinations for the bladder itself, thus: assuming ee ‘the | exter 


LP, COMDR. HOEN (continued) —’ 


‘ 


sphincter was the internal sphincter. We were confronted with the 
problem of incomplete emptying of the bladder in two patients in _ 
particular because these patients had recovered completely the use 

of their legs and appeared to be normal individuals in every way . 
except that they were subject to recurrent bouts of chillis and fever 
and the urological studies showed beginning dilatation of the ureters 
and one could anticipate the usual chain of events leading to hydro 
nephrosis and kidney failure. In the first case, cystometric and 
cystographic studies showed that this patient had normal expulsive 
power in his bladder which had a capacity of 600 cc, but after 
forceful evacuation, there was always a residual of 300 or 400 cc. 
With the idea of lessening the tone ofthe external Sphincter, we 
blocked the third sacral root on both sides with procaine and the 
‘patient was immediately able to evacuate the bladder completely. 
Successful repetition of this therapeutic test lead us to attempt 
an operation which I shall describe to you in brief, 5A smal] mid- 
line incision is made over the first sacral segment and a trephine 
opening made exposing the cul-de-sac of the dural tube. On opening 
the|dura at this point, al] the sacral roots are clearly visible and 
by counting down fran the first sacral foramen, the third root can 
be identified, We then sectioned the motor component of both third 
sacral roots, The patient never had any residual following this 
procedure nor was he incontinent. It must be 2ssumed that the third 
root is the main contributor to the pudic nerve but that contribution 
from the second and fourth are sufficient to maintain sphincter con- 
trol. I think it is significant that this patient has since returned 
to civil life, is married and has recently reported that he has 
noticed no deficit as a result of his third motor root section. 

Ea : 

; We expect to have more experience with this procedure, 

but I believe that even in its immature state, it is worth present— 
ing to you for consideration, — | 


MAJOR WILLIAM H, HOLTHAM, M’, Urologist, Cushing General Hospital 


aS, : There are 86 paraplegia patients at the Cushing Gen- 
eral Hospital. Of this group 64 (74%) were originally treated with 

suprapubic cystostomy and 22 (26%) with urethral drainage. . There 
were no perineal urcthrostomies. At the present time we have 10 
patients (12%) with suprapubic catheters, 19 (22) with urethral | 
catheters and 57 (66%) are voiding with no catheters. 


Patients admitted with suprapubi¢ catheters are placed on 


gt closed type of drainage with self irrigation. Suprapubic tubes are 


removed and #24 French Foley catheters are substituted. These have 

been satisfactory 2s there is little leakage around them and the © 
technicians have no difficulty in changing the catheters, which is 
done every 7-10 days. (Patients with badly infected bladders are 
irrigated with potassium permanganate with a syringe four times Geta 
in addition to their closed irrigation.) Solution Mis used for all 
irrigations (a buffered citric acid solution with PH of 4.5). This 
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ee “TIOR Y STLLIAM He HOLTHAM (continued) 


has tay substituted for boric acid solution cade of the high Bs, 
incidence. of bladder calculi and alkaline incrustations. | Patients 
“with ‘infcction on admission are given courses of sulfadiazine and ee 
penicillin which have helped in the case of staphylococcus and 
_ streptococcus, \ ' 


ne wee Suprapubic catheters are removed as early as possible and 
patients are placed on #16 French Foley type catheters. These are ~ 
' connected “with a closed irrigating system and as soon as the supra- 
ae pubic sirius is well healed and the cystometric reading shows some 
return of muscle tone, tidal drainage is’ substituted. When urethral 
catheters | are removed, the patients are usually given a trial of 
several hours to see if they are able to void. In ee en cysto- 
metric readings are used as an indication as to when the catheter 
may be left out, Following the removal of the catheter, residuals 
- are checked at increasing intervals until three negatives have been 
obtained. 3 : ae ‘y 


i 


baoications that soa been found are usually from cal- a 
- eviue formation or infection, Recently we have. been making a survey 
with KUBs and intravenous pyelograms on ell patients and this has at 
“not been quite completed. However, to date we have had 23 (26%) 

’ patients who have formed calcpli, Five patients have passed smail \ 

_ bladder stones or they have come out when thcir catheters have been a 
removed. Suprapubic cystoscopy is of value in checking patients for 

stones and incrustations before changing over to urethral catheter. — 
Fifteen (17%) patients have developed bladder calculi, of which 8 
have been crushed and removed trans-urethrally, Seven patients have 
bladder calculi remaining. The stones have been, removed through the 
icCarthy panendoscope sheath, the small ones being crushed with the | 
Lowsley utility forceps Ende direct vision. This instrunent can 
be used in the sheath which avoids undue trauma of the urethra 
Several cases of large stones have had to be erushed with the eee 
low lithotrite and then evacuated through the sheath with the ELL 
evacuator. Five (6%) patients have had renal calculi; one patient 
passed his calculus spontaneously and one was removed operatively. hs 
Three patients have renal calculi remaining; one of these in addition 
has 2 calculus in his left ureter which recently caused a block with 
acute pyelonephrosis. This was treated conservatively with ureteral 
drainage and he is quiescent at present. It has been found in the 
bladder calculi that tidal drainage, using solution M, has been OL” 
considerable help in reducing the size of the stones ahd also. diy 
making them much softer and easier to crush. As yet we have been 
unable to dissolve any of the larger stones completely. It is felt 
_ that using solution M entirely as an irrigating solution, wiil we 
of considerable help in reducing the incidence of bladder stones. 
Those that have developed in the past have been in patients who. os 
have been on boric acid irrigations and a considerable nunber. of - 
these have been on courses of mandelic acid with restriction of fluid 
to 1500 cc a day, We feel strongly thet fluid intake of these es 
should be 3000 ce or higher daily. ihe : 
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MAJOR WILLIAM R. HOLTHAM (continued) 


Infcetion has also been a serious problem. SuifadiAzine 
and penicillin have been of help in caring for streptococcus curd 
Staphylococcus infection, but nothing has been found effective 
agoinst the gram negative orginisms, especially the proteus group. 
We are in hopes that we will have streptomycin available shortly, 


In order to keep infections at a minimum, we have tried 
to do everything possible to keep the drainage system sterile and 
clean. Recently, vacuoliter bottles have been available and al 
our irrigating solutions are supplied in these from Central service, 
The closed drainage systems are changed weekly and ye-sterilized. 
Gallon jars with a wide mouth obtained from the mess hall are used 
to collect the urine. The covers to these jars have had a 2" piece 
of 1/4" copper tubing inserted through the center and soldered in 
place and a small vent covered with gauze drilled alongside. The 
drainage tubes are connected to the copper tubing which prevents 
the tubing from dropping down into the urine and curling up.” Also 
it prevents siphoning of any of the material in the bottle back 
intd the bladder. These covers are sterilized in Central Service 
arid changed daily. Urine bottles Bre cleaned and changed daily, 
dilute hydrochloric acid being used to remove any alkaline deposits. 
They are then sterilized in a lerge bed pan sterilizer or thoroughly 
cleaned with disinfectant, One ounce of disinfectant is placed in 
each bottle before it is connected up. Since we have been using 


' this method, there has been practically no uriniferous odor detect 


able ‘in the: wards. 


Particular care is taken of the urethral catheters and 
the penis. The penis is’ thoroughly washed with the foreskin re- 
tracted twice a day, as is the catheter and any incrusted secretions 
removed, A smald 2x 2 inch gauze cuff is tied around the catheter 
at the moatus with a piece of string, These are changed 4 or 5 
times daily depending on the amount. of. secretion around the catheter, 
They serve an additional purpose ‘in helping to keep the catheter 
from slipping high up into the bladder, Tue patients can be taught 


“to leok after these. Also in-order to prevent the weight of the _ 


tubing or any tugging on it from eausing pressure on. the trigone, 
a 6" elastic ‘bandage is wrapped around the thigh with e band of 


_ adhesive on top of the bandage to hold it securely in place. “Two 
~ 1/4" cloth tapes are then threaded through holes in the adhesive 


along the: medial aspect of the thigh and the drainage tubing is tied 


in place, allowing plenty of slack between the urethral catheter and 
the point at which it is tied, ‘Similarly with suprapubic catheters, 
a 1" strip of adhesive is wrapped around the distal end and a safety 
pin placed through it and this is anchored to the binder, .to prevent 
tugging on the bladder, The urethral catheter should be changed once 
a week, or more often if necessary. Whenever the catheter is dis- 
conneéted to enablis the patient to get up, an alcohol sponge is 


_eldmped over ‘the ‘end of the catheter and also over the connecting 


tube of the drainage sect, Patients with mass reflexes sometimes © 


have difficulty with their catheter drainage when these occur’ and 


void around the catheters, There seems to be no way of controlling 
this. 
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MAJOR WILLIAM R. HOLTHAM (continued) 


. A total-of 15 (17%) cabhoniee have developed epididymitis - 
eight patients on the right and five. on the left and two bilateral, 
It has been necessary to do an orchidectomy on two patients and 
two epididymectomies — one unilateral and a bilateral on the other. 


) ae these, operative patients: the infection was:due to gram negative 


organisms and would not respond to chemotherapy. One patient had 
had a peri-urethral abscess and sinus which’was healed on entry. 

It was felt .in the past that 211 patients with urethral catheters 
should be grounded in bed while on this type of drainage and that 
_. Af you allowed these patients up, the incidence of epididymitis 
-,would inerease, Of the total of 15 patients with epididymitis, . 

" there were 8 who developed this while they were either on supra- 
pubic dr rainage or-had no catheter, It is felt that thé most impor- 
tant, thing is adequate drainage of the urethral ‘secretions, which is 
aided by a.small #16 or. #18 French catheter and drainage is better 
when the patients are up than when in a recumbent position at all 
times, ail our patients with urethral catheters are allowed up, as 
are those with suprapubic catheters, with the exception of those 
petients that are being changed from suprapubic. drainage to urethral 
drainage and their suprapubic sinus has not yet-healed. Patients 
. with urethral catheters are allowed to undergo exercises in'their 
_ Wheel-chairs and we are now-starting them at ambulation ahd mat ex- 
ereises as well, Suprapubic catheters are :considered ‘no contra- 
indication to their carrying out Bho entire ambulation program. 


A number of patients ‘ had recurrent temperature cleva- 
tions which have been difficult to determine the cause, but im the 
light of no other. positive findings, it has been felt that they could 
be attributed to the urinary tract, and we have had 12 patients with 
recurrent cystitis and pyeLonaphaatan of this type, in addition to 
ne “number with similar episodes. ‘Acute cystitis has been especially 
'“ prone to ibcicniaid in patients with-bladder calculi,: 

: In some _atients kere. has been difeieraty in hea mee the 
suprapubic sinus, There were 9 cases in which this re-opened and 
they were slow to heal, Operative closures were done in 6 eases; 
two patients have a persistent sinus which has.‘epithelialized and will 
require operative closure,. Four patients have déveloped small ab- 
scesses intheir suprapubic scar after it had healed, There is some~ 
thing to be said for. operative closure of all of these sinuses at the 
_ time the suprapubic tube is removed, as you should get a better closure 
and a better functioning bladder if: it is not. tied to: the abdominal 
wall by a thick scar. One patient developed a severe balanitis with 
extensive ulceration of the skin while lying continuously on his 

abdomen after closure of s large bed sore,. This cleared up with 
‘ hot saline dressings followed by zine: perosaie powder. - 


Bef ore the urethral. Pa aris are ‘removed, the patients a 
instructed while they are up and about during the day Ho unclamp mth: 
catheter every 1%. hours and to, attempt:to empty their bladders. This 
is done’ for’ a week before the catheter is removed.: The patients are 
connected to their tidal drainage during the night, After the catheter 
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is removed, es el benks are apemneaed ae ‘bokton arene ane 
ee voiding, starting at first every hour and one-half and gradually — 
_. increasing the interval up to every three hours.” ie 


Of ae 57 patients without catheters, there are. 2h (428 
with a reflex type of bladder. Most of these patients have some 
warning when they are going to void, but have no control over this, 
There are 33 (58%) patients with varying degrees of a bladder 
_ approaching normal with voluntary control. Of these, 17 can void : 
at will,.some of them having to exert suprapubic pressure to aid in- 
_emptying. There are 13 patients with this type of bladder who in = 4) 
addition have some incontinence at times. This is usually slight 
and it is most likely to occur while exercising or moving about 
.suddeniy. There are 3 patients with a normal voluntary type of 
“ pladder but who have a more severe type of incontinence which causes 
them difficulty excepting when they are in a ‘recumbent positicn. We 
have used the Cunningham penile clamp with considerable benefit in 
these cases, but the patients have to be ca .refully instructed to 
” change its position frequently because of the danger of forming a 
decubitus ulcer from pressure. We have had such ulcers develop. inc 
two patients which were not severe and healed readily.with penicillin 
cream. The patients with reflex bladders are givén rubber urinals ~~ 
to use when they are up, especially during their eye § and GX 
ercise, but they are encouraged to train the emselves to get,along 
without these as much as possible as we do not want pase bec cme 
2 omttaly. Copenh upon Sek 


i summary it is felt that everything should be done 
possible to combat infection and the formation of stones in these 
patients. . Frequent x-rays and’ cystoscopic check-ups if necessary 
should be.made so that caluli may be’ taken care of éarly. . The use 
of solution M seems of very definite value and we have had no. AL 
effects fran its prolonged use, In combating infection the. entire 
~ technique of drainage and catheter set-up should be kept. as. sterile 

‘as possible. The importance of using a srall ca theter with careful 
hygiene. cannot be stressed too much. The suifa drugs and penicillin — 
should be made full use of and streptomycin used when.available. _ 
ope: fluid intake is absolutely’ necessary and we. have. found 
several: instances of complications arising when patients have been 
allowed to go home on:short furloughs and they forget, about, taking Me 
adequate, fluids. One pene in: particular drank nothing. but pepsi- — 
cola while at:home on a five-day furlough ‘and he returned to:us with — 

a temperature of 103, an open draining suprapubic sinus and markedly ’ 
dehydrated. It is extremely important that these patients be taught — 
to care for themselves and understand the aici of not. following 

_ the proper: regime. at. ail timess * Jah a ee eg SS 
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TAIN JAMES. He SEARING, We, ‘MeGuire General Hospdtal v5.3 


‘ id was: éncouraging to see the early” and’ arrockiye start of 
ambulation. at. this ‘hospital. -Frda the urologists! point of view it 
is to be considered ey whether or not we are justified in 


CAPTAIN JAMES H. - SEAMANS (continued) 5 een a 


. MAJOR WHITCOMB: 


MAJOR GEORCE C. PRATHER, MC, Chief, Urology Section, Ashford General 


“pein satisfied with residual urine, particularly if that residual 
urine has been infected, So far as I know in these cases, it is 
not clear exactly what is the factor of obstruction at the internal 
urinary sphincter. 3 


Those of us who have had some experience with Dr. sunro 
know that he realizes how much we have striven to accomplish return 
of bladder function in paraplegics. I wonder if we have used tidal 
drainage long enough at Helloran or England General Hospitals, Many 
have reached a satisfactory stage in controlling the urinary bladder. 
Many have partial cord lesions and in most of these, we are going 
to obtain a perfectly normal voluntary control. In -the others, 
there is considerable and there seems to be discrepency in the number 
of automatic bladders which we feel were functioning well at Halloran 
le General, which were nine, and at England General Hospital, it was 

‘given, I believe, as forty. Perhaps this is due to the fact that we ~ 
have not be en open as long. li pea 


5 erm 


There are several Cuseeaeneee niet relating to the 
bladder which have been mentioned today and which I believe need 
further discussion. In such e discussion we certainly should try 
to distinguish between statements based on assumption and those 
based on fact, re 


| In his discussion, Colonel Scarff mentioned that if the 
paralyzed bladder became overdistended fissures occurred in the 
‘bladder mucosa, Ido not know the evidence for that statenent, 
but will say that the urine from many distended bladders shows no 
blood such as one might expect had fissures or cracks developed in 
the mucosae 


4 It has also been stated that automatic irrigatiom of the 
bladder - tidal drainage - is necessary to prevent a permanent Loss 
of bladder capacity if the bladder is to be on drainage for a long 
period of time, This is a fundamental point, because if true, tidal 
drainage should be used in every case... If it is not true, then 
tidal drainage can be sdaasdesimewiees as simply a method for bladder 
irrigation, 


Dr, Munro and I are the very best friends and’ colleagues 
in Boston so that we can speak frankly to each othcr without hesi- 
tation, He, as you know, is an advocate of tidal drainage.. As 
urologists, we have seen his patients doing extremely well and :view 
with admiration his successes in treating spinal cord injuries. Dur- 
-ing civilian life with only an’occasional parapyzed bladder to Look 
after, i and other urologists had Little er, to Bikey a 
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MAJOR GEORGE C. PRATHER (continued) 


problems of this sort, However, at Ashford General Hospital we 
have had our share of spinal cord injuries and there has been 
opportunity to accwaulate. data concerning the rehabilitation of 
_the bladder. I have used tidal drainage in only a small per cent 
of our cases, 


To quote the status of our patients at Ashford as of 
October Ist, I can say that 84 per cent of those with partial cord 
lesions are voiding with voluntary control, and 60 per cent of those 
with complete lesions are voiding by automatic emptying of the 
bladder. The bladder capacity of those with partial lesions is 
usually about 16 - 20 ounces and from 4 - 12 ounces in those with 
complete lesions. These results, healing of the cystotomy, return 
of bladder activity and bladder capacity have been accomplished 
with the closed manual control drainage and irrigation system as 
shown in TB Med 162 and without tidal drainage. From my own ex- 
perience I feel sure that tidal drainage is an excellent method of 
bladder irrigation but that it is not essential for the rehabilita- 
tion of the paralyzed bladder nor mandatory for the re-cstablish-— 
ment of bladder capacity. 


Another point has been mentioned today, namely the de- 
formity caused by the fixation of the fundus of the bladder to the 
abdominal wall in those with suprapubic cystotomy and the advis— 
ability of secondary closure of the bladder. It would seem Logical 
to assume the above but I offer the following observations to in- 
dicate that such is not a fact. Neither in civilian life nor in 
our cases with spinal cord injuries do postoperative cystograms 
show any definite deformity of the dome of the bladder. Cystoscopic 
observation of the dome of the bladder rarely demonstrates deformity. 
Furthermore, I have not found it necessary to do secondary closure 
of the cyst.tomy wound in any of over 50 cases of spinal cord in- 
juries at Ashford. We feel, therefore, that secondary closure is 
not advisable as a routine measure, 


I am sure that we all admire the profession of faith 
which Dr. Munro has mentioned and it appears to be our duty to 
have our profession of fact as nearly euyual to his profession of 
faith as possible. 


DR. MUNRO: 


My experience has been that — patient with a cord in- 
jury who has jess bladder urine has not been given the best 
possible end result. i feel strongly that every such patient with 
the help of his doctor can and should be provided with sufficiently 
good urinary function as to eliminate residual urine. I am glad 
that Major Prather said what he did, It gives me an opportunity to 
say that providing infallible twenty-four hour urinary control is 
made possible for all paraplegics it makes little difference what 
method of treatment is used. My experience ts been, however, that 
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ee Uatinedint: is. met only when tids 1 drainage has been used, 

_ However, I see no reason why manually controlled intermittent 

:. irrigation cannot produce the same results and I have no doubt 
but that it has when under Major Prather's charge. However, I 
have personal knowledge of another Army clini¢ where ‘it wes adopted 
ras ‘the only inethod of bladder therapy and where the results were 
inconceivably bad. It. was not the fault of the treatment, but 

was the fault of the physician in charge of the treatment. Major 
Prather is such a good’ surgeon that any treatment in his hands 
would undoubtedly be successful. Other less able surgeons will, 
I believe, do better with an automatic irrigating system such as 
.tidal drainage, because it not only eliminates the personal equation 
but also more nearly approximates physiological requirements than 
eny other method. Cystomet rograms have to be done, of course, no 
matter what ‘treatment is used, 


It is a vi aial bie to have been able to listen to Surgeon 

General Kirk. I think he underestimates the capabilities of the 
officers in this department, however. I am not as pessimistic 
as he is about the number of prraplegics that are going to be per-— 
manent hospital charges, The interest and ability that has been 

_ shown.in the care of these patients makes me feel sure that a very 
large majority will eventually be restored to self-supporting 
civilian life. 
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CHEMICAL AND BIOLOGICAL AIDS = iutoinoids ( 2 papers ) 
EXPERIENCE AT HALLORAN GENERAL HOSPITAL 
MAJOR HEE SPRINZ, MC 


' When the paraplegic patient arrives in the Zone of the 
Interior, two complications which follow the initial war injury are 
preponderant, malnutrition and infection, These are no different 
from malnutrition and infection seen following other types of war 
injury, and some of the data we accumulated on severe orthopedic 
and abdominal injuries could be used in the evaluation of the problem, 

From the leboratory point of view, we were particularly 
,deberbaped in the study of the effects of malnutrition on the patient 
(a study in surgical physiology). The laboratory undertook, also, 
a study of the surgical bacteriology as it pertains to cakahlecics, 
This part of the subject will be discussed by Licut, Pulaski, I 
shall confine merged to the’ Sia incident to malnutrition, 


‘The average: weight loss on aspect ‘was 50 pounds. The nor— 
mal weight of the patient was 160 pounds, the admission weight 110 
pounds, We may assume that these soldiers lost all of their fat 
stores, which amounted to 15% of their body weight, or 2) pounds. 
The remainder of the weight loss derives from loss of muscle and 
organ tissue and of blood volume. (There is also some weight loss 
of the skeleton). The body is composed of 70% water and the rest 
solids, It is obvious that any discussion of weight Loss must be 
qualified by the knowledge of the fat stores prior to the weight ° 
loss and by the study of body water, As practically all. of our 
soldiers were at their peak of muscular development and training 

at the time of injury, we my assume that their fat stores were 
constant. The only variable, then, would be the body water, . Fol- 
lowing Gamble, the body water is distributed in 3 compartments: 

the blood, the extracellular fluid, ard the intercellular fluid. 
The phd’ accounts for 5% of the body weight, The extracellular, 
or interstitial fluid, accounts for 15% of the body weight, and: the 
intracellular fluid niictings to 50% of the body weight. 


. The study of total Bilhy Yarar” in the living human is = 
present not feasible, The only information.which can be obtained - 
without difficulty is an estimate of the interstitinl fluid ‘andof 
the blood volume. Fat contzins little water, while muscle and organ 
tissue contain approximately 80% water. It is therefore of great 
interest to know if any shifts of water oceur in the course of such 
massive weight loss as observed in paraplegics, The interstitial . 
fluid is measured by the sodium thiocyanate method, A specified 
amount of sodiun thiocyanate is injected into the patient and one- 
hour later a blood sample is taken and analyzed for sodium thio-~ 
Cyanate, It is assumed that sodium is distributed evenly. throughout 
the blood and interstitial fluid *, ami is excluded from the inter- 
a eS ae 
* (The two fluid compartments available for the distribution of . 

sodium thiocyanate make up the “available fluid space".) 
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' MAJOR HELMUTH SPRINZ, MC (continued) , ; 


eeliular water by the cel], membrane, Blocd volume is caleulated 
from the plasma volume and the hematoerlt, Plasma volume is deter- 
mined by Evang Blue Dye Method’, 9's 


We have found in our series of seriously depleted soldiers 
with chronic infection that the space available for the wolution of 
‘sodium thiocyanate is greatly increased above normal, Excess fluid, 
ranging up to 5 quarts and more were noted. In general, the more 

serious the condition-of the patient is, the higher will be the 
“wAlue of the “available fluid", With improvement, the Nava ilable 
fluid" values. will return towards nevis : 


No rie method is at present emlisble to determine 
_the exact amount of protein lost in these patients. The weight loss 
gives-an important lead, but we feel that by an additional test, we 
are able to furnish more objeotive information, It is by use of the 
Co Tui'Ergograph, Protein loss is intimately linked to loss of 
strength, The compact bedside ergograph permits the measure of the 
strength!.and the. recording of it in an objective manner, There are 
two factors influencing the results of a machine like that. One is 
the factor if motivation, The second is the effect of special train-— 
ing of the muscle groups of the arm used in pulling the lever. The 
first. point does not apply to our group of patients, All the soldiers 
.. are trying hard to show how strong they are and trying their best to 
work the machine. The second faetor is overcome by using the machine 
sige | ig es dp every two or three days or every weeks — % 


: : The second ae we studied deals with blood and circue 
lation, We.determined the hemoglobin, hematocrit and plasms protein Pe 
in graus per cent in’ a group of 29 depleted patients with an average 
weight. loss of 50 pounds. We used two groups of controls. One con- 
sisted of 50 American medical students of the same height and of the 
sama weight the soldiers had-:prior to their injury, Arid a second 
group were 34 German prisoners of war, working at Halloran General 
Hospital, The prisoners were of the same weight as our soldiers 
prior to their injury; however, they were 10 cm shorter than the | 
Americans. .The findings are listed in the accompanying table, These 
figures show a normal plasma protein in the depleted soldiers and a 
moderate anemia. In order to analyze these findings further, we de- 
termined the plasma volume, Im the depleted patient, it was slightly 

diminished, We then determined the blood volume, the R.B.C. colume, 

the total circulating plasma proteins and the total circulating hemo b 
@lobin, ‘as:..shown in the accompanying tables, There is a marked re- 

‘duction in blood. D bien due to the diminution of the R.B.C, volume. 

. The blood volume shaws:a 30% deerease as compared with American medi- * 
cal StUReRES,. Re obyleae implication to be drawn from these figures 

is that the blood deficit should be replaced by transfusions, Unfor- - 
tunately, in the presence of an infection and marked protein depletion, 
transfused blood. does not stay in the circulation, Even massive blood 
transfusion therapy, giving ‘several times the whole blood volume, did 
not succeed in correcting the anemia, us a ‘matter of fact, we have 
come to feel that too fro quent transfusions depress the bone marrow 
and that the best way to combat anemia is by eradicating the infection . 
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MAJOR HELMUTH SPRINZ, MC (continued) 


and restoring the protein deficit, The very interesting finding 
“ss normal plasma proteins in our Sansone y depleted patients is 
explained, 


2 : Our third approach to the problem of malnutrition in 
paraplegics was by means of nitrogen balance studies. iwe found 
that by the time of their arrival at Halloran General Hospital, 
the catabolic phase of the protein metabolism had ceased and that 
they were in nitrogen equilibrium, Simply enormous amounts of ] 
protein are necessary to compensate for the loss, matters which 
were discussed in greater detail under problems of nutrition. i 


Methods of Computing Blood Volume, Red Blood Gell Volume, Total 
Circulating Froteins, and Total Circulating Hemoglobin 


Quantities measured in the laboratory are pine volume, plasna protein 
in grans per cent, hemoglobin arn henatoerit, 


The total blood volume is computed from the plasma volume and the nenainowees 


Blood Volume ~ Plasma Volume « 100 
100 - Ht 


The total RBC volume is computed fromthe total blood volume and the 
hematocrit: 


RBC Volume - Blood Volume — Plasma Volume \ 


The total circulating plasma protein in grams is computed from the plasma 

volume and the plasma protein (gms.%): 

\ : 

Total Circ. Pl. Prot. (gms.) ~ Pl, Vol. (cc) X Plasma Prot. (gms.%) 
| 100 | 


™“ 


The total circulating hemoglobin is computed from the total blood volume 
and the hemoglobin (gms): ; | ) 


Total Circ. Hb. - Bl. Volume (ce) . K Hb. (gms.%) | 
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has: been Pega increased nigh the introduction of a new fee pibeiis 


ee 


MAJOR ABRAHAM My KLEINMAN (continued ) OF 


tract infections which have hitherto been more or iad resistant to 
treatment. i 


An analysis of the bacterial flora found in th infected 
urinary tracts of 42 patients hospitalized at Halloran General hospital 
is summarized in Table I. Forty-~one of these patients had traumatic 
paraplegia with neurogenic bladders. The other patient had a persis-— 
tent urinary infection with diverticula of the bladder, secondary to 
prostatic hypertrophy, the urinary infection having persisted after 
diverticulectomy and prostatectomy, all infections were polybacterial. 


- Streptococcus non—hemolyticus, insensitive to other chemotherapeutic 


agents, heads the list. It is apparent, from this table, that the other 
organisms isolated from this group of patients were chiefly gram nega- 
tive, It is emphasized that these are notoriously resistant to treat— 
ment with penicillin and the sulfonamides, 


All the organisms isolated from these 42 patients were tested 
for sensitivity to streptomycin. The results are presented in Table II. 
It will be noted that the gram positive cocci as well as the gram nega— 
tive bacteria are usually sensitive to streptomycin. The growth of 
55 of the 69 gram negative organisms and of 45 of the 51 gram positive 
organisms was completely inhibited by 16 units or less of streptomycin 
per cc. In other words, 80% of the gram-negative organisms and 88% of 
the gram positive organisms were sensitive to 16 units or less of 
streptomycin. per cc. A level of 16 units per cc of. stre; tomycin in 
the body fluids is clinically feasible to attain, 


Ve have had an opportunity to study the effect of strepto- 
mycin in the treatment of urinary tract infections in 20 patients, 19 
of whom had traumatic paraplegia and neurogenic bladders. It is well 
known that patients with neurogenic bladders are subject to numerous 
and varied urinary tract complications, such as acute recurrent 
ascending pyelonephritis, chronic cystitis, urinary calculi; urethri- 
tis and peri-urethral abscesses; prostatitis; and epididym.tis. These 
complications have been treated with variable success with penicillin 
and the sulfonamides. Removal of suprapubic tubes with closure of 
cystotomy wounds, the discontinuance of repeated catheterization to- 
gether with the establishment of an automatic bladder sometimes leads 


-to the clearing up of the lower urinary tract infections. Some infec- 


tions clear up following removal of calculi, However, a substantial 
number of cases are resistant to these measures, and a specific chemo~ 
therapeutic agent is welcome. le felt, therefore, that on the basis 
of laboratory findings, streptomycin would appear worthy of trial. 


\ We began treatment of our first cases with streptomycin in 
June 1945. At that time little was known of the correct dosage or 
length of treatment, We decided arbitrarily to administer 200,000 
units intramuscularly every four nours, day and night, for three days. 
The total daily dosage was 1,200,000 units and the total dosage for 
the three days was 3,600,000. unpthes The crystalline drug was prepared 
for, use by dissolving it in normal saline to make a solution containing 
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50, 000 units per cc. Seven patients: were treated on this 


att be nowed ‘that the drug had. no artedt in Cader 1 ie %. In Ce 
2, only the non-hemolytic streptocuccus persisted and this disapp 2 
spentaneous_y two weeks after cessation of treatient. However , Ale 


‘This patient was the only patient in the chine: group. who aia not: Hi 
paraplegia.~. In Cases Nos. 3, 4, and 7, B. proteus and the non-hemo 
lytic streptocuccus were still present at the conclusion of treatin 

In Case No. 5 all the organisms originally present had disappeared a 
‘the conclusion of Lreathent, bets a new organism, staph, rdw was: 

present. 
appeared one’ or two weeks after treatment, \e feel that this nee 
to the necessity for repeated catheterization because-of a large — 
amount of residual urine, or the presence of indwelling catheters 
or suprapubic portale fant ) 


tods parle than i ficky ea This changed the dose to 150, 00 
units intramuscularly, every 3 hours. Five patients Were Areaben a 
this schedule, and the results on the chaleatase: flora of the Rese 
tabulated in Table IV. 

‘stantially the same as in the first group. The okeberhel aa i pee 
tococcus nelaggueeit in every case and b,. _ proteus persisted in every 
case but one. ie feel, again, that the reappearance of organisms — 
PROC ae of treatment was due to repeated catheterization, 0. 
the presence of indwelling cee cba dO aetteaty ele dn set AB bata tube 


Our next case, Case No, 13, D.V., was treated with larg 
doses. He received 2C0, * 000 units every three hours for three days 
‘the total daily dosage being 1,600,000 units, and the total dosage 
for the three days being 4,800, 000° units. The bacterial flora in 
this patient's urine prior to tycatiient consisted of B. proteus, k 
pneutoniae, EK. Coli iy Sh repioneseus a, ie ye co 


oe coconon as: 
of Vict oualowhde 


. 


By tis time 1 was bbe aie that much caneben doses. of 
streptomycin would: have. to be. used to influence urinary tract in- 
fections,. . Piduadinacasd nets next Relate x iad four cases was gees 


‘nits per day, and a sehen total of 9 
treatment. For this group of patients and ove for Case No. 2a, ¢ 


containing 100,000 units: per cc, 

are shown in Table V. The striking Peatyes is tiie: 5 aces posi 
all the organisms originally present in all Your cases except Lope 
persistence of the ak iircauabeed ia streptocuccus in. Cases Nos. 1h r 


MAJOR ABRAHAM M. KLEINMAN , AC (continued) 


In ake No. 16 a non-hemolytic streptococcus appeared pie had nee 
been previously present and in Case No. 17 two new organisms appeared 
which had not been previously present. However, in this group as in 
the previous groups, most of organisms returned following cessation 
-of epeneMEny 


Case No, 18, A. , was treatcd mit still larger doses of 
streptomycin. He cated 400,000 units every 3 hours day and night 
for a daily total of 3,200,000 units and a total for the course of 
3 days of 9,600,000 units, Prior to treatment urine culture showed 
A. aerogenes and gram positive cocci which could not be further iden- 

re tified. This patient's urine became sterile within 24 hours after 

treatment and remained sterile throughout the course of treatment. 

However, thrce days aiter treatment, urine culture showed B, proteus 

and Streptococcus hemolyticus and 10 days after conclusion of treat- 

ment urine culture showed B. proteus and an organism in the Acrogenes 

Friedlaender group.” 


ae In some of our cases treated with streptomycin, organisms 
. which were stiil preserit or which reappeared two weeks after treatment 
were tested for in vitro sensitivity to streptomyein.: These results 
were compared with the in vitro sensitivity of these organisms prior 
to treatment and the results are tabulated in Table VII, It will be 
ea noted that in Cases Nos. 3, 6, 7, 11 and 12 there occurred a great 
_ increase in resistance of the organisms to the drug. This is a most 
important finding and leads to the inevitable conclusion that cases 
_ treated with streptomycin must be treated with large doses early to 
prevent the development of drug-fastness, 


From the clinical standpoint, thc results, in general, 
paralleled the effects on the bacterial flora. Some of the cases 
which responded poorly to therapy with streptomycin alone, showed sub- 
stantial improvement following.surgical evacuation. of pus, or removal 
of urinary calcuii. This re-emphasizes the necessity for adequate 
Surgical treatment as well as the administration of chemotherapeutic 
agents in gig ae infections. 


Two cases of extreme interest and importance will now be 
described, Case No,.19, J.S. This paticnt was a 22: year old para- 
plegic who on 20 June 1945 suddenly developed an acute illness mani- 
fested by repeated Severe shaking chills and a. "spiking" temperature 

Bi |" which reached 106.8°. Blood cultures were taken daily, and on the 
_ fourth day of the illness, blood taken the previous ad was reported 
positive for K. pneumoniae. 


. Streptomycin therapy. was begun with a dose of 1,000,000 units, 
dissolved in 300 ce of 5. glucose in norval igs) and administered in 
a period of one hour by intravenous drip. in addition, the patient 
received 250,000 units, intramuscularly, every 90 minutes, the total 

daily dosage amounting to 4,000,000 units. The temperature subsided 
by lysis, becoming normal on the 6th day of treatment. On the Sth day 
of treatment, the temperature rose to 101,6° and patient developed a 

_ generalized morbkiliforn rash... Strertomycin was then discontinued, 
with the result that the temperature subsided promptly, and the rash 
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MAJOR ABRAHAM M. KLEINMAN, MC (continued) 


a . disappeared. Daily blood cultures taken during the illness were att ca ; 
Be negative subsequent .to the institution of, streptomycin therapy. 


Shortly after the conclusion of the intravenous adminis- 
tration of the drug, the patient had a chill which lasted about 15 
minutes. However, he had been having repeated chills since the onset 


of the illness, and had had several severe chills the same day prior a 
to the administration of streptomycin. It is‘our opinion that the a 
chill was due to the disease and not to the drug., On the other hand, ee 


the fever and rash which developed on the 8th day of treatment were — ae 
undoubtedly due to the drug.. Case No. 20, C.C. This was a 24 year . 
old paraplegic, who developed repeated shaking chills and fever on 

1 July 1945, the temperature rising to over 105°. ‘Two blood cultures 

taken during different chills on 3 July 1945 were reported positive 

for K. pneumoniae. Streptomycin therapy was begun on 4 July 1945 with 2 
a dose of 200,000 units every 4 hours, amounting to 1,200,CO00 units lee 
dt daily. Although blood cultures became negative, the chilis and fever . 
persisted unchanged for 3 days. Therefore, the dose was increased to 
300,000 units every 3 hours, the total daily dose amounting to 
2,400,000 units. This was followed by a slow drop in the temperature 
£0 101°, but the patient continued to have several mild chills daily. 
On 13 Sea streptomycin was discontinued. The temperature promptly 
increased and the chills became more severe, On 20 July 1945 an Be 
if intravenous pyelogram reveeled the presence of a calculus in the right 
ureter. On the next day, ureteral catheterization was done, and about 
100 ce of thick, foul, creamy pus wes aspirated from the right ureter. 
Culture of this pus re svealed B. proteus. A blood culture taken on ie 


the previous day also showed Be. proteus, : A 
a On 21 duly 1945, streptomycin therapy was resumed on 2 a 
| dosage schedule of 375,000 units every 3 hours, the daily dosage = Bi: 
amounting to 3,000,000 units. Ureterolithotomy was performed on 24 eS 


July 1945, following which the temperature subsided and the patient 
E made a clinical recovery, Streptomycin was discontinued on 27 July, 
patient having received a total of 37,350,000 units. 


At the onset of the illness the following bacteria were ts 
cultured from the urine: K. pneumoniae, B. proteus, E. coli, and ae 
:: Streptococcus non-hemolyticus. K. pneumoniac and E.coli disappeared 
Be. within one*day after institution of specific therapy, but B. proteus 

and Streptococcus non-hemolyticus persisted throughout and after 

treatment. 


‘ A most interesting and startling finding is the change i es, 
a sensitivity of these two organisms to streptomycin. Prior to treat— be 
o ment each of these two organisms was inhibited in vitro by 16 units 

of streptomycin per cc. After treatment, there was no inhibition with 
256 units per cc, and in the case of B, sti 50,000 units per cc ~ 
did not prevent growth, . 


The conclusions to be drawn from our last two cases, as well 


13h - a 


MAJOR ABRAHAM M. KLEINMAN, MC (continued) 
as from our entire series are the following: 


1. Streptomycin is effective in the treatment of infections 
caused by certain gram negative organisms. 


2. Streptomycin, to be effective, must be given in large 
doses: 3,000,000 units or more daily. 


3. Insufficient dosage leads to the prompt development of 
marked drug—fastness. 


4. Streptomycin is ineffective where surgical drainage is 
neglected. 


. 


TABLE I 


ANALYSIS OF BACTERIAL FLORA IN URINARY TRACTS OF 
2 PATIENTS WITH PARAPLEGIA AND URINARY TRACT INFECTIONS 


Organism No. of patients 
in which found 
Strep. non-hemolytic BL (95588) 
P. vulgaris 31 (73.8%) 
A, aerogenes | 17 (40.4%) 
E, Coli 11 (26,84). 
K, pneumoniae | 11 (26.8%) 
Ps, aeruginosa Oe E21 He) 
Staph, aureus 7 (16.64) 
Strep. hemolytic 3, CT. ke) 
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TABLE II 


SENSIVIVITY IN VITRO TO STREPTOMYCIN OF ORGANISMS FRESHLY 
ISOLATED FROM URINE OF 42 PATIENTS 


Gram Negavive organism 


Streptomycin u/fec. 9.5 1 64 128 256 total 
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A. aerogenes ~ 


pA Re Aaa SO ante newer eee - - Lt 
Be colt te acct, VAG? Sige ese 3 meg” Sie ~ - Lt 
K. pneumoniae ree ae as RAG Meth ann eek’ N ~ - 11 
P, vulgaris si ae Gy PRY ae eae Biles o - - 31 
Ps aeruginosa ee nt Aa i sad ~ 1 9 
Totals . a ke Oe eS - 1 69 
Gram Positive organism 
Staphaureus A Nome cee am OS a ay a ” 2 Ned 
Strept. hemolytic pat le A cl el awl og a - - +) 
Strept. non-hemolytic 7 - 112 4 15 4 «= - - , 41 

nn I et 
Totals 5 ee aoe Me ae es Be ee - TREN gp 
Grand Totala «ss *—=—i<i‘zaW;‘(Ci‘w Kk dS ED Os he 120 
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Case 
No. Name 
1 a a 


TABLE IIT 


EFFECT OF STREPTOMYCIN ON BACTHRIAL FLORA OF URINE 
ages 0,000 units overy 4 neurs for ays 


Orgenisms Present Streptemycin Orgenisms Present Orgenisms Present 1 Organisms present 


Before Treatment Sensitivity at Conclusien of Wk. after treatment 2 wecks after 
(in units per ec)Treatment treatment 
‘ 16 Us - B. protaus B. proteus 
Ba. coli 8 BE. Coli 0 ) 
Strcsp. non-hom. 4 Stre « non—hom. Strepe non—home Strcepe non—hem, 
Staph. aureus 0.5 Staph, aurcous Staph. eureus 
* Ke pneumonias _ _. *Kepneumoniae |. 
B. protcus @) | Do ; 
ma» aorogenes 8 0 Q 
Strepe non—hem. 16 Strep. non-hom. Not examined @) 


are ..&Ste 


fedCropones a. Sorogenes 
0 


Be. protcus . & B. proteus B. protcus Be proteus 
Ps. pyocysneus 16 fe) 0 “a 
‘Strep. non-hem. . 52...» Strep.-non-hem. Strope non-heme . 


* Strop. viridans ° 


» proteus « provcus e proteus 
Ps. acruginosa 1G 0 ie) 0 
Ae aerogenes i Qe... ; wip oa nice s QJoc) nan 
Strope non-hem. tS eg Strep. non-hem. Stroepe non-hem. Strep. non-hem. 
* Strep’. hem. . 
5 *. VeSe. Aeasrogones pate Ye 8) ee fe aercgencs 
Be protcus 16 © Be protcus. | B. proteus 
mW. coli “ 0 E. coli BE. coli 
Strep. non-hem. 16 vane Strep. non-hem. . Strep non~hom. 
: A eee * Staph aureus ' Staph aureus " 0 ; 
6 Rei. .B. proteus 16 B. protous as B. proteus 
Strep. non-hcem. & ou aee non=—heme Strep. non-hem. 
eae a * Staph. aurcus Not Examined St e aureus 
Z dieite Be proteus 8 B. proteus . B. protcus B. proteus 
Ke pneumoniae 8 2) 9) : ¢) 
Strep. non-hem. 16 Strepe non-hom. Strop. non-hom. Strope nen-hem . 


* New organism 
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oe Aw : ne Agrees a coed 
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iar Hp hay ee - eres | - Re proteus =e ae protcus | 
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Be proteus e < Se DeOROme ~ By proteus 5. proteus 

“A. aerogenes | 16 : Se . de aerogenes : sl | | 

tage - Ps. fluorescens a, 8 fa) oe ee dca picsrecan S : 
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TABLE V 


‘ 


Case Organisms Present Streptomycin Organisms present Organisms Present’ 1 Organisms Pres « 
Noe Name Before Treatment Sensitivity At, Conclusion of Week after Treatment 2 weeks after 
: (in units per cc)Troatmen Trostmen 

14 LeSe Be proteus 8 @) + oie B. proteus 

B. coli - 0 0 E.coli 

Ke pneumoniae 1 0 : 0 oe 
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- DISCUSSION 
CAPTAIN EDWIN J. PULASKI, MC 


As Colonel Shearer and Major Kleinman have shown, the bac- 
terial flora of genitourinary infections in paraplegics is predomi- 
nently fecal. in origin, The gram negative organisms are still Little 
understood, and we continue to speak of them largely as "groups". 

Biv forent ation ‘is complicated and not clear cut. Thus we speak of 
"proteus groups", "aerogenes groups", "colon" and "paracolon" organ- 
isms, etc, The within species variations among these gram negative 
bacteria is emphasized by their wide range in susceptibility to 
streptomycin, as indicated in TABLE II. This heterogeneousness of ,/ 
organisms with which we are dealing, and their varied reaction to 
streptomycin, stresses the need for close liaison with the laboratory, 
When streptomycin therapy is anticipated, it is only by actual per-~ 
formance of sensitivity tests that we can predict whether or not a 
presenting poly—bacterial genitourinary infection will be susceptible 
to streptomycin. 


The tables summarizing the results of streptomycin therapy 
give clear cut evidence of the need for immediate and large doses of 
streptomycin to achieve success. The gram negative bacteria rapidly 
become indifferent to the presence of this drug, and unless inbibitory 
concentrations are attained early, the organisms may become drug-fast. 
Experience at this hospital suggests that the most susceptible organ- 
isms are cleared rapidly from the genitourinary tract by streptomycin, 
but that more resistant members may be held in abeyance only so long 
as the drug is given. When the streptomycin is withheld, these resis- 
tant speties may again flourish unchecked ard ee may recur. 
It must be emphasized that reinfection through instrumentation is a 
constant threat, and that it is imperative to perform these procedures 
under operating room conditions, 


The best. results have been achieved when 400,000 units of 
streptomycin with 1 ce of 1% procaine have been given intramuscularly 
every three or four hours, Since these results were collected, we 
have obtained ample experimental and clinical evidence that alkaline 
ization of the urine by the administration of sodium bicarbonate or 
other alkalies greatly enhanced the activity of streptomycin. Strep- 
tomycin is extremely more active at pH 8 than in acid urines. 


We have confirmed the inactivating effect of cysteine hydro~ 
chloride on streptomycin and recommend that a .1% concentration be 
added to the urines of patients receiving streptomycin to ascertain if 
the urine is bacteria-free,. 
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“MAJOR hams bi POOL, Mw, den? Neurosurgical Section, | 
: England General Hospital 
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“With a view to initiating useful muscle activity in 
_ dyzed patients unable to walk without artificial aid, an ele 
_ device has been worked is to initiate automatic esi: 


the skin, having insulated wires eonreeben is electrodes which: vy 
be attached to the surface of the desired nerve. To initiate eles- 
trical impulses in the nerve, a "primary" inductance coil is plaeec 
on the outside surface of: the skin; the currert in the isi ees 
ean be controlled by altering the distance from the skin or the — 
voltage flowing through the primary coil. The buried coil and vi 
are completely insulated by a coating of plexiglass. (Similar plastics — 
have been used and implanted ee in the human body, ne ably 2% 
ere plates in skull defects). The electrodes themselves eon 
of nichrome steel wire. While this principle of stimulation 
new, its present. application is. The author incidentally neg ae 
daboratory tests with this technique peers. the war. : 


then immersed in sterile saline solution for ak hour. 


| tate: ‘present ins aged a patient wes selected with a- 
c paraplegic level at T 10, His left arm had been amputated near 
- shoulder, so that he could not use a left crutch, Walking in bra 
was aleo rendered impossible because of extensor sae in both 1 
especially the left. With help in flexion of the left thigh, hon 
it was felt he might be able to walk, Hence the buried inductan 
coil was attached to the left femoral nerve and the coil aoe ‘ 
"planted at die ee: beneath the adjacent skin, _ - 


contraction of Sake left iliopsoas meee és can be Gieiatek ae wh 
_ by proper placement of the external or primary inductance coil, or 
1h eats of current through it. 


ena", such as hes facilitation. and crossed axienece ‘th 
in the opposite leg, which may also prove beneficial in automat 
walking, Best 
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AMES L. POOL, MC (céntinued) 


While it is far too boris ta appraise Se poshulneas of 
this device, since infection, foreign body reaction, or scarring may 
render it a failure, it is presented at this conference to stimulate 
thought along physiological lines for the rehabilitation of these 
tragic cases. If the method proves successful, selective alternating 
es stimulation of various nerves may well prove of benefit to paraplegic 
_ patients, once their spastic contractions have been toned down, 
E j 


ss NOTK: Special thanks are due my friends of the U.S. Coast 

| Guard Training Station, Atlantic City, New Jersey, for their intense 
interest and cooperation in constructing, testing and charting the 
electrical wave forms of the apparatus in their spare time. I refer 
to Chief George Barrett and Radioman First Class J.S. Lifford. 


(The patient was preserited and the action of the 
stimulator demonstrated). 


LUNCHEON 


= 


AFTERNOON SESSION : 


PRESIDING: COLONEL ROBERT H. KENNEDY, MO 


THE PROBLEM OF PAIN ress : 3 : (> 2-papers. ) 
EXPERTENCE AT ENGLAND GENERAL HOSPITAL 


Lr. COLONEL JOHN E. SCARFF, MC 
_ MAJOR Neel L. POOL, MC (Presentation by Ma jor Pool) 


on in 122 paraplegic patients at the England General Hospital, 
approximately one in four suffered pain; that is, root pain of ‘seg- 
mental distribution related to the level of the spinal injury. Only 
10 patients, however, or one in twelve, suffered severe pain of 
sufficient frequency and intensity as to warrant surgical intervention 
for relief. Of these ten patients, five had wounds of the spinal cord 

_and.five of the cauda equina, Root pain, especially in the latter 
‘group was often so constant, acute and agonizing tnat the victims could 
scarcely move in bed, and characteristically, assumed attitudes or pos— 
tures which they metnitained for hours without a change. 


Pain in the spastic group (having spinal cord injuries) might 
be initiated by the violence’ of muscle spasms, alteration in posture, 
or pressure over the spine at the site of the wound. It is perhaps 
Significant that pain and spasm particularly when confined to ‘the 

“abdominal level,.were often simultaneous, When the region of the 
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Bice nah Soe veces 
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CM Als sleet or aor Miers uy aee: 


‘apioal injury wis sibel ity eagle ey was: heteiauia enue 
sensory roots were not only glued to the cord or dura by dense : 
-hesions, but were often torn or partly shredded, or adherent to 
rough spicules of bone as a result of fracture. -In six eases, tre 
~ment consisted of identifying the offending soos at operation, fr 
ing them from scar and then dividing them. When the patient was 
being operated upon under local anesthesia, it was possible to iden a 
tify roots by gentle mechanical stimuli before anesthetizing them Be 
with novocain end cutting. If: ‘general anesthesia were used, the 
exact level could be checked py electrical stimulation of. either 
dorsal or ventral roots. It was seldom necessary to section more — 
than two, sensory roots in 2° given case, whether the level of the 
lesion was cervical, dorsal, or lumbar. In five cases, cordotomy — 
was performed; i.e., section of. one or both lateral spino~thalamte ” 
(pain) tracts at the upper dorsal level. 


As to the relative merits of these two methods of surgical 
relief of pain, it was found that rhizotomy or nerve root section © 
- gave immediate relief in all six cases, and cordotomy, complete re 
in four of the fives; only partial in the fifth. An advantage of 
rhizotomy is the fact that it provides an opportunity not only es 
actually inspecting the extent of pathology, but also of freeing 
nerve roots from scar, bone or dura, especially in the cauda COMA 
levels, so that some motor or sensory improvemer:t can be realized, 
Cordotomy, while a far simpler procedure,does not offer as mahitoee 
patient; indeed, in incomplete lesions, it may jeopardize not only — 
sensory, but what little motor function he may have. However, in sc 
cases, it is the only feasible procedure. ia ia 


Under the heading of pain, a few words may properly be igh 
to the subject of painful or disagreeable sensations, or dysesthesias 
so often complained of by patients having complete as well as incom 
plete spinal cord injuries. Such dysesthesias are usually described 
as "tingling", "electrical" or "burning" feelings that seem to. shoot — 
up or down the spine, and especially the legs. One patient having an 
incomplete | cervical lesion stated that he suffered darting knife-like 
pains along the body at various: sites, probably due to root traction 
in this instance, since dense adhesions were found later along the — 
whole dorsal cord, Tingling or burning sensations were associated 
with 17 complete spinal cord injuries and six incomplete. That is, 
a3 cascs out of a total of 61 cervical and dorsal cord wounds had 
dysesthesias, arid) 15 complete and 23 incomplete cord. cases had no such 
dysesthesias,. Since these tingling» sensations were less often associ: 
with chronic wounds of the cauda equina, and were not always related 
root. pain, it is felt that they my well be due to abnormal nerve in 
pulses arising within the substance of the proximl (or upper) stump 
of injured spinal cord, . In other words, it is felt that this. tye _ 
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MAJOR JhMES L. POOL, MC (continued) 


than by interruption in cord continuity. This is substantiated by the 
observation that in patients having complete cord lesions, 17 suffered 


ly found between the boundaries of normal and anesthetic skin, corres-— 


relief of pain than does cordotomy, besides offering a chance for 


of sensation may be caused rather by the character of the cord lesion 


from these sensations, while 15 did not, regardless of time interval 
following injury, level of wounds, personality factors or physical 
condition, 


For the sake of completeness, it, might be mentioned that a oa 
girdle-like band of hyperesthesia over one or two segments was comimon- 


ponding to the level of the wound. This hyperesthesia may reflect 
local root or cord patholagy, or both. . | 


_ In conclusion, it may be said that of*123 paraplegic patients, 
hi(or roughly 1/3) had some form of unpleasant sensory disturbance, | 
which ranged from "tingling" in 23 cases. to distressing root painin | 8 
10, It is suggested by this survey that diffuse tingling or burning ig 
sensations reflect traunatic changes, possibly of irritative character, 
within the proximal stump of the injured spinal cord. As to the treat- 
ment of severe radicular or root pain, it is felt that rhizotomy (or 
section of nerve roots) offers the patient a better chance for effective 


neurological improvement, because it requires exploration at the site 
of injury with lysis of adhesions. 


~ 


EXPERIENCE AT HALLORAN GENER/L HOSPITAL 


MAJOR BENJAMIN B, WHITCOMB, MC. 


on Pain appears to be the second most important complication 

of & neurosurgical nature seen in the paraplegic patients. Twenty- f 
seven per cent of the one hundred patients reviewed in the paraplegic 

wards at the Halloran General Hospital have complained of pain of some 

sort, Seventeen per cent have suffered only slight pain; that is, 


_ they have not required medicaticn; the pain has been intermittent and 


not incapacitating. In seven per cent the pain has been moderate, In 
this group the pain has been more constant, requires frequent medica- 
tion but is insufficient to warrant surgery, according to the patient 
and objectively does not interfere with appetite or activity to any 
great extent. In the remining three per cent the pain has been 
Ssevere;-has been associated with insomnia, anorexia and weight loss 
and warrants surgical relicf. Two of the three patients suffering 
severe pain have lesions of the cauda equina with pain of a typicel 
radicular distribution. A third suffers a lesion of the dorsal cord 
which is complete. Alcohol injection of the cauda equina for the re- 
lief of spasticity in this case of course has no effect on the pain, 
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ely . ek the or lysis. of he. detente roots Spice Serr 

the case with a complete lesion a cordotomy just above the le 
lesion is being considered. It is interesting that, in three p 
who have suffered moderate or slight pain, relief has occurred 
taneously with increasing activity and return of function, © ‘True 
in this group has been af occurrence of cee in ae eg A 


i pigbues ici: 
| CAPTA N ee C. WHITE (MC) USNR, U. oe Naval Hospital, St.Albans, 

Some form of neuralgia is a not infrequent complication 
of fractures and dislocations of the ee column, bape elisa Hh 
in Logie injuries. — 

|  plaint are relieved by standard orthopsd ic noasures. 

_ beven cases of more or less complete injuries of the spinal cord 
in sailors and marines, I have seen only four with severe persist 
ant. pain, so severe that it required direct neurosurgical interv 
‘phon. Therefore it has been a Sah bale a ao come to this . 

a meeting and to learn from the Army's far more 
Our: feoling at Chelsea and St. gineae: is 


“the causes pe pain are usual ly nie and niay to te sens¢ 
roots caught in the zone of fracture or arachnoiditis. Division of 
the adhesions and decompression of nerve roots may be all that is 
Seats to relieve Mess Pega Ron an aim e cord lesion this 


St. ihane hee chought it best ei do @ radical aor ie Cores 
ae often successful where rhizotomy fails. No harm can be done — 
_ transection of the entire anterolateral quadrant of the Corda) 
- foreign body causing root compression or adhesions is an obvio 
cause for pain, which may be very severe. I had one such case) 
Chelsea which was most dramatic. I realize that none of us have 
had sufficient experience to really know the answers to all 

ne problems of pein after spinal cord injury, end only wish that t 

aa war could have concentrated enough cases on one service to have 
settled this oe : 


& 


“for the relief oy pain associated with ie apecel eord of open 
.@ group of 173 patients with’ spinal o cord injuries, three pati 
have lon Langer of oe pain in one lower abalone ar care 
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LT, COLONEL MAYFIELD (continued) 


and each had developed symptoms immediately efter injury. In every 
‘respect tho pain resembled causalgia. It was associated with vas- 
omotor disturbances in the extremity, and was greatly affected ‘by 
emotion. A paravertebral novocaine block of the sympathetic chain 
was dono and gave complote relief of pain immediately. These three 
patients have been treated by lumbar sympathectomy (lumbar ganglia 
1, 2, and 3). Two of them have remained free of pain. The third 
has had some recurrence of pain. When causalgia develops from 
wounds high in the thigh or in the lumbosacral plexus, we have 
found it nocessary at times to remove the sympathetic chain as 

high as D-10 in order to afford reliof. We have not felt, how- 
ever, that tho case in question had sufficiently severe symptoms 

to warrent section of the diaphragm to ganglia D-10-11-12. 


It is my opinion that these paticnts wore suffering from 
true causalgia. Whether the lesions were within the spinal canal 
or involved the lumbosacral plexus lateral to the canal is not 
clear. These patients were quite. differont from those described 
. by Major Pool, who had vague burning sensations in both lower ex- 
tremities, secondary to wounds of the spine. Wo havo done para- 
vertobral novocains blocks on several of these without beneficial 
effects, 


It would appear, therefore, that, with lesions which 
involve the cauda equina, patients may develop pain that is cau- 
Salgic in character, which involves one lower extremity. In such 
an event, one should perform a paravertobral novocaine block and 
if relief is obtained a sympathectomy is justificd. It is likely 
that the number of paticnts requiring this procedure will be small. 


We have felt that pain arising from nerve roots emerging 
at the site of injury was an indication in most instances of an 
unstable spine. Wo believe that this is unquestionably truc if 
the pain is increased by motion. The great. majority which: have 
come under our observation, have responded to rest in bed with » 
or without other support or by means of the Stryker frame, 


Two patients have been subjected to cordotomy for . 
relief of burning pain in the legs and have been benefited, but 
not completcly relieved, 3 


One paticont is now under observation with intense 

bladder pain for whom a neurectomy is planned. An additional 

two patients have been admitted with complaint of severe burning 
pain with phantom phenomenon in the lower extremities. These 
have been emotional derelicts. They have manifosted severe pain 
throughout all their waking hours, and it has been felt that their 
emotional status was not compatible with relief by surgical attack. 
They were, consequently, carried with palliation and it is pleasing 
to note that they have improved remarkably. They still complain of 
phantom phenomena in their legs at times when things don't go well, 
but for the.most part, they ere well adjusted. I feel that it is 
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‘well to’ ‘keop in'’mind the possibility of a psychic Svertage pewient 
‘ing from the tromondous emotional shock associated with sudden 
bilateral ili of the lege. | 


I was much interested in ‘hoe Poolts observation con- 
corning the roll of fibrous tissue in the distal end of the cord 
in the production of pain. I would like to ask if his observa- 
tions included’ electrical stimulation of the distal end of the 
cord under local to determine if the en symptoms could be 
aha 


I would like to take adesete ine of this opportunity to 
express my thanks to Colonel Kennedy for the invitation to attend 
this mecting, and also to General DeVoo and his staff at Halloran, 
and General Chappell and his staff here at England General for a 
most pleasant and profitable two days. I would also like to com- 
mend those responsible for the care of these adalat at niece 
yale ea for an excellent job. 


MAJOR WALTER WEGNER, MC, Newton D. Baker Generel Hospitals. 


I should like to mention a case of ours which is only 
one case and one cannot draw any conclusions from it, but it may 
give us something to consider. This man was an emotional derelict 
and sclera continually of burning sonsetion in his extremities. 
Because of a large bed sore, he had an excision of the sear eat 
from that time on did not hs seen of pain. 


DR. MONRO: 


I see no cases in civil: injuries that compare with the 
severity of land mine and shell wounds. I thought it might be of Bi 
interest to you that six out of seven cases were returned to full - Pi 
work aftor being unable to do anything from two to four years.” 
Nothing else was done but to open the dura and leave the dura open. 
I do not know if that will always work, but certainly it has worked 
in my cases with considerable success, One man was not completely 

relieved but was partially relieved and has gone back to part time 
work with considerable success. 


COLONEL CUTLER: 


Less than half the patients at Cushing General Hospital 
complain of pain in the lower extremities. The pain is usually 
described es a burning generalized pain without special localiza- 
tion. Although in some it is constant, in most it is intermittent. . 
In about half of these cases (19) the pain is so mild and infro- 

quent as to be of no real problem. In the other 21 cases the pain 
is severe enough to be a souree of annoyance both day and night. 
Pain: is the: outstanding clinical problem in only two cases. In 

one of these e lumbar sympathetic block gave almost complete tempo- 
rary relief of the: pain. Accordingly lumbar sympathectomy was ° 
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[ Co “tt +1 tes ee iabaseeativaby e Ome 
outcome. Sympathetic blocks will be done on many of tho 
others who describe a causalgia like pain; he-peir dbase dviie be. 
fr iveuoacuame in i puitebte! stgaedanhes relict byt biLowks ae 
at 5 The problem of pain is one of the most aaffioult: ones 
ae to handle satisfactorily. Narcotics should be denied them inso- 
>» faras possible because of the question of addiction. In general 
-. the pain decreases with time and the patient's pain tolerance is 
_ dncreased by activity, by improvement in the nutritional state 
and by proper care of the bladder and bowels. Cordotony should 
be puservets Ton the most severe deren URES: cases, 


, 
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. Colonel Searff and I are very much interested in the 
. -¢omments that have come forth. By and large, we are all in 
ne al - essential agresment. If I did not mre that sappy daar tes it is 

— dee a my Sropeere reyes: | 


In relation to pain aue to. cauda equina wounds, r me 


ephdolsst no abr shubtoon: Was nb babbed. at the: moment. This man died 
Poiae pain seventeen hours after being wounded, no operation being 
_. done. Nothing was found at autopsy, beyond the cluster of bone 
peape tangled in the nerve roots of the cauda equina, 


I was interested in Colonel Wig£1620" sPAlsbusdiddabout! 
causalgic pain. Two of my patients have had to give up smoking | 
_ because smoking caused such acute burning sensations in the legs. 
- Two others who had a lumbar block say their pain was made worse. 
_ They each had complete cord injuries and even after complete ex- 
at “) n-ne of intra-spinal sere the sere burning sensations continued 
loa the logs. 


” 


meremyat. 4° Major Weener euake of nseacis for Ho¥tet of pain in 

eases having caude equina lesions. I feel this is certainly 

_» worthwhile if lysis of the nerve roots at the region of the wound 
fails to relieve pain. It should also be‘done when lysis is im- 
possible because of the nature of the wound. 


a! 


Dre Munro made a very interesting statement about decom- 
mace. I have not had enough experience with that sort of work 
to know how successful it may be. As to decompression, we have 

hesitated to leave the dura open for fear that scar tissue may 

_ invade the intra-thecal space from the adjacent muscles and fascia, 

> and have, therefore, closed or repaired the dural defect in all 
such cases. 


CAPTAIN WHITE; 


LT. COLONEL BARNES WOODHALL, SGO: 


My answer to this question regarding the relief of leg 
pain by sympathectomy must be largely on a theoretical basis. In 
the first place, we must all realize thet the effect of sympathec- 
tomy in causalgia is not due to direct interruption of pain fibers, 
as is the case in angina pectoris. In this condition, the cardiac 
pain fibers are severed when the upper 3 or 4 thoracic sympathetic 
ganglia are removed by the surgeon, hecause somatic visceral pain 
fibers reach the heart along with sympathetic motor fibers through 
these structures. What then is the effect of sympathectomy onthe 
burning pain of causalgia? In these patients, there is a very 
striking correlation between their pain and their emotions. They 
cannot: tolerate cold or nervous stimuli of any sort, oven the 
noises of an open ward, the discordant clamor of the radio, or an 
exciting movie. All this boils down to tho fact that any discharge 
of the autonomic centers in the hypothalamus sots off efferent 
motor impulses, which in some way must irritate the pain fibors in 
the peripheral nerves at the point of injury. In England, Doupe, 
Cullen and Chance (J. Neurol, N.S. & Psychiat, VII, 33, 1945) have 
stated this in a most convincing article. Furthermore, in Sweden, 
Granit, Leksell and Skoglund (Brain, 1944, 67, 125) have proved 
that motor discharges produced by stimulating the anterior root 
of a spinal nerve set up afferent sensory impulses in the posterior 
root after on injury of the spinal nerve. + is most dramatic the eS 
way this vicious cycle, which in causalgis is set up by exposure to A 
disagreeable physical or psychic stimuli, can bo broken by an effec- 
tive sympathetic denervation of the painful extremity. 


In closing the discussion upon this phase of paraplegic iM 
- therapy, I find- myself with little to do except present my own ae 
feelings in the matter and make perhaps one minor suggestion for | 
the future. First of all I should like to say that we, as neuro- 
surgeons, can take little responsibility for the magnificent AC- 
complishments of the rchabilitation program that we have seen 

and talked about these past two days. We arc, however, interested 
in the general administration of paraplegic centers, in the problem | 
of pain, and in the problem of controlling certain abnormal motor Wa 
responses that are characteristic of a partially or complete ly iso- a 
lated spinal cord RRMA 9 


The location of neurologic pain in these patients is ies 
probably twofold-the first suggests involvement of the sensory ~ 9 
roots and the second, involvement of the \final common pathway Re 
either in the cauda equina or in the paravertebral regions. The 
suggestion that the searred proximal cord segment may be respon- 
‘sible for noxious afferent impulses is an wiunesesta Nn but as yet 
unproven hypothesis. 


The sources of pain my be divided from the surgical or 
remedial point of view into at least two classes. The first has to 
do with secondary irritation of the intact sensory root or final 
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LT. COLONEL BARNES WOODHALL (continued) 


pathway and the second suggests actual intraneural changes in. 
these structures that may be considered analagous to those 
changes so well known in more peripherally placed neural struc- 
tures. Examples of the first group are found in the presence 

of foreign bodies, or the infection resulting from such material, 
and scar tissue adjacent to the sensory roots or components of 
the cauda equina. The second source is not so easy to define but 
the presence of chronic radicular pain in some cases suggests an 
intraneural stimulus. 


The sources of pain must therefore be attacked directly 
or by a proximal destructive procedure such as rhizotomy or cordot- 
omy, with the choice of procedure depending upon the distribution 
of pain. There seems to be a general tendency for spontaneous 
improvement with improvement in the general physical status of 
the patient and with ambulation. The mild cases of pain are not 
easy to control completely; in the sevore forms of intractable 
pain, in the absence of a foreign body source, cordotomy is the 
operation of choice. . 

Fs 


When the direct method of attack is carried out, my I 
suggest that an effort be made to correlate pathologic changes 
in nerve roots with those already studied in poripheral nerve 
tissue. 


Lak 


“LT. COLONEL JOHN 2, ‘SCART: MC (Presentation by Lt. “Colonel. Scarfs 
“MAJOR JM@S 1. POCL, MO | 


. Efforts to alleviate or  coktrol the nesetee spastic 

: tractions which occur so commonly in paraplegic patients have, 
tie most part, been directed, often with pleasing success, 
resting the spasm without concern for their ctiology. Major Pool | 
and I have chosen to make an inquiry into the mechanism causing 

. the spasms, hoping that if tho responsible mechanism were found 
-a method for the relicf of spasm might be devised which would no 
involve destruction of spinal roots and the interruption of SCE 
mental reflex arcs. Our inquiry has thus far thrown some new _ 
light on the etiology of these spasms, and has given us some sug: 

gestions for therapy. The actual results in the relief of spasi 
have thus far fallen short of our hopes, although it is as abe 
too seit to fully evaluate them. 


He Since the last war, it has nies, widely taught ana gen 

erally accepted, that the reflex activities of the lowor isola ot 
segment of a completely sectioned spinal cord in man. could be 

_ divided into three stages. The first stage was called the fla 

stage. and corresponded to the so-called period of "spinal shoc. 
During this phase, reflex activity was completely abolished and 
tho muscles were without tone. This period was said to last fro 
one to three weeks, Tho second stage, or the spastic Sthee th nS: 


of the. isolated soeiaate. of oe cord developing aventielee into 
massive flexor or extensor spasms. This stage might continue 
definitely if the patient kept genorally well. 
suffered from severe sepsis or toxemia 
. sloughing decubiti, or from general emraciation due to poor nu. 
tion, a third stage might follow, in which there was 8 proces 
wasting of the muscles. ‘ 


It was also. taught and genorally Seren vat: that this 
lprnet rani ex activity. was a result of nrelease™ of soecteey bh: 


sc anhaen. I penis. just Sana bed, hadi our 117 patern OE bee nt 
wo find a wide variation in the clinical picture, Tor inst: 
- the patients can be divided into four entazorics on the basis 
pain and spasm. There are those who have neither pain nor 

Thore are those who have both pain and spasm. There are thos 
have pain without spasm and there are those who have spasm 

pain. 


the first thoracic and the 10th thoracic segnents inclusive, we 


‘paraplegic patients With lesions in the thoracic cer’, there are 


absence of massive spasms, z 


led in Tables I to VII. 


: If we narrow the sroup of patients far study to those 
having lesions of the thoracic spine only between the levels of 


still finc that patients fall into sinilar cabagories. Out of 41 


33 with spasm and 8 without spasm. This is a striking contra- 

diction to the generally acceptod dictun. We then undertook an. 
analytical inquiry into the factors which might have an influence 
on the occurrence or absence of spasn. This preliminary analysis 
indicated 


FIRSTS That there was no rolationship between the level of: the 


lesion and the occurrence or absence of spasm. ae 
SECONDLY: That it was a matter cf Little importance whether the a 
paralysis was.complote or incomplete, so far as the occurrence of | 

spasm is concerned, Va 


THIRDLY: That the latent aceite between the time of — qn 
the appearance of spasms was quite inconstant and even varied 
considerably with lesions occurring at the sane spied ie, 


FOURTHLY: That there was little or no relationship between the 
extent of the actual lesion of the cord ant the presence or 


AY 
The above observations have been sumna nrized and assernb— 


These Checevariane lead one to conclude that the deter— 
mining factor in the production of massive reflex spasm is not 
the release of the isolated segments of the cord fron the control 
of the brain. . The evidence indicates that the threshold for re 
flex activity in the isolated segments of the cord is deternined 
not by a constent and predictable physiological factor but by a 
highly variable ant unpredictable factor, pathologic in its 
nature, inherent in the lesion and acting at the-site of injury 
upon the stump of the divided cord, Furthermore, the evidence 
suggests that the pathologic process lowers the threshold for 
reflex activity by 2 mechanism essentially irritative in char— 
acter. In brief, this initial study led us to suspect an "ir 
ritative mechanism" rather than a release mechanism as the basis 
of the reflex spasms associated with paraplegia. 


On the basis of the above observation, Major Pool and 
I. felt that exploration of the spinal cord at the site of the in- 
jury was indicated in all spastic patients. An operative program 
was therefore planned in which patients suffering with s evere 
spasms and who had been completely paralyzed for a year or longer 
without evidence of recovery were selected for initial explora-:. 
tion. Major Pool will tell you of our findings. in these cases. 
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“ts 


woe aa 
Pe aI 


PATIENT 


James 
George 


Kaye 
Bather 


Stewart 


Rickott 


Buhs 
Reed 


Mocre 
Merritt 


SPASM 


X (slight) 
XXX 


0 
XXXX 


BVEL OF LZSION VS SPASH 


IN CASES OF SOMPLETE PARALYSIS 


TIMES INTERVAL 
INJURY T0 PRESINT 


6 mos. 


6 mos. 


ae 


8 mos. 


TIME INTERVAL. _ 
INJURY To SPASM 


e. mos. 


ee 


i mo. 


1 -MO. 


‘ 
| ea 


R-5 days L-2 mos. 


IL-liro. R2 mos. 
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Ge LEVaL OF LESION VS SPASM 


IN CASES OF INCOMPLETE PARALYSIS 


s 


LiVEL PATIENT SPASM TIME INTERVAL 
INJURY TO PRismNT 

- Avalzia 0-—-X 13 mos. 
7 Langal XxxKX — 

D4 Liwock 0 7° mos. 

T 4 Kell ey xXx — 

T 6 Rokevich 6 6 nos. 

T 6 Wishard D984 ne 

T 8 O'Gracy o bi mas. 

T 8 Nedick XXXX — 

0 Baird 0 le mos. 

T10 Cook XX Lens 


TIMZ INTERVAL 
IJURY 10 SPasi 


4 mos. 


6—8 wks. 


z —_— 


2.wks. 


4 mos. 
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PARALYSIS 


COMPLETE 


Kaye 


Bather 


Stewart 
Rickett 


Buhs 
Reed 


Moore 
Merritt 


COMPLETE PARALYSIS VS INCOMPLETE PARALYSIS 


Iii RELATIONSHIP TO 


SPASH 


PARALYSIS 
INCOMPLETE 


Liwack 
Kelley 


Rokovitch 
Wishard 


O'Grady 
Necdick 


Baird 
Cook 


SPASH 
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: THE LAZENT PERIOD 


BIT VEEN 


INJURY AND ONSET OF SPASM 


IN CASES WITH COMPLETE PARALYSIS 


LiVEy WALT SPAS LATENT PERIOD 

T 4 Bather x Ll mo, 

T4 Ratchup | XXX 5 mos. 

T 6 Rickett XX % M0e 

= 6 Mc Millen XX i a Tatas 

ee Reed XXX 1 week (R) 7 mos. 
T 8 Martling XXX 1 mo. (R) 2 mos, 
10 Merritt XXXX 1 mos. (5) 2 mde, 
Tt 10 Chilcote XXXX 2 mos. 


(Z) 
(L) 


() 
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a 


4 mos. 


2 MOS. | 


Wishar 


2 weeks | : 


4 moss 


COMPLETE LESIONS 


LESIOW 


"yellow fibrous ribbon 
1 cm" 
Weap 1 on" 
"gap 2 cm™ | 
"cord poueh etely aiviaeat 


INCOWPLETE LESIONS 


“cord slightly contused" 12 mos. 
"cord bruised" 12 mos. 
“cord contused" _ 5 mos. 
“cord looked normal" 8 mos. 


Ie 1B Lonealh 2. POOL, MC. “resontation by Major. Pool) 
PREFACE: siaée we were aware that other workers have 
approached the problem of spastic paraplegia from. other angles, 
such as dorsal or ventral rhizotomy, we adopted another approach, 
in the hope of alleviating spasms, yet preserving local reflex 
ares that might assist automatic walking and prevent trophic 
changes in the paralyzed portions of the body. We also hoped to 
learn something xbowt the etiology of spastic contractions that 
would eventually prove beneficial to 211 paraplegic patients, 


Patients having complete paralysis of the legs weraging 
twelve months duration or nore, with no signs of recovery, and 
having severe sposms getting progressively worse were selected 
for operation. In each instance, the patient himself asked for 
relief because he himself realized his condition was failing both 
physically and mentally aS 2. result of continued severe spasms of 
legs, back and abdomen, : 


The spinal cord was exposed in each instance nt the site 

of injury and for a certain distance above and below this point. 
Electrical diagnostic studies were ce xrried out on the exposed 

cord in ench case. The methods were sinilar to those employed 

in dingnostic studies of brain and peripheral nerve function. As 
far os we are aware, this is the first time that electrical stinu- 
lation has been used to test the function of the hunan spinal 

cord in living patients. Eight operntions were done on seven 
patients, six under local anesthesix only, two under genoral. 

The principal findings wers 2s follows: 


1 - In five cases, the spinal cord was found to be conpletely 
fi merided by the injury, 2s was expected fron a hori Ng studies. 


2 - In addition, in these cases, the stumps of the spinal cord 
for approxinately 1 inch above and beclow the injury were involved 
in deuse scnr tissue. Moreover, definite pathological changes in 
the cord itself were appzrent for an even greater distance, In 
‘the 6th case, while the cord wos not found to be divided, an area 
of softening was noted surrounded by dense arnchnoid adhesions, 
In the 7th case, » 2nd laminectomy (at T 6-L 1) in ecnse 6, there 
were arachnoid adhesions for a considerable distance below the 
level of the injury. 
Gentle traction on the distal stump of the divided cord ~ 
‘and in case number 6 on the card itsolf (at the site of adhesions), 
initiated mass reflex spasms of legs snd abdomen in cach case, 
- Mechanicnl stimulntion of nerve roots immodinately below the level 
of injury also led to violent spastic reactions, In this regard, 
the sensory roots appenrod to be more sensitive than the motor. 


’ 
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MAJOR J/ES L. Pook, MC:- (continued) 


In each operation, electrical stimulation was first 
applied to the strands of scar tissue joining the ends of tho 
divided cord. In no instance, did this produce pain or other 
sensation, nor any motor resnonse in legs, sbdomen or bladder. 
It was found that stimulation had to be carried out for a con- 
siderable distance on the cord both above and below the actual 
scar before any response was elicited. This confirmed the visual oi 
impression that the cord substance wis diseased or non-functioning “ 
for some distance beyond the level of division, ae 


Electrical stimulation of the roots yielded the same Lae 
exaggerated responses as had been obtained by mechanical stimu— 
lation. As stinulation was csrriced out at an increasing distance vai 
from the scxr, along the surface of the cord, the threshold for a 
responses becane lower quite abruptly until responses were readily 
obtained with ninimal stimuli. Stimulation above the lesion re~- 
sulted in mild tingling sensations or slight local pain, while 
stinulation below the lesion brought about massive reflex spasm. 


Of greatest interest was the fact that maximal reflex 

activity in legs and abdomen was obtained by stimulation of the 
cord over the dorsal columns. This was far greater than that due 
to stimulation over the ventro—lateral portions of the cord, 
This observation, which was repeatedly confirmed, suggested thera~ 
peutic section of the dorsal columns at a low cord level for re- 2 Agila 
licf of spasm. This was carried out in one case (nunbor 7) and 
will be discussed nore fully Later. 


Ese genta 


In some cases there was a 8 Nxefh ems dohi.ok or "trigger' t 
zone in the distal stump of the cord just below the level of the YF 
lesion. Impulses rising from this trigger zone were apparently eae 
disseninnted to more distel segments of the isclated cord, largely : 
by way of the dorsal columns of .djacent pathways ( intvoxmingbes Ms 
pathways) capable of descending transmission of nerve impulses. 


Turning now to operative procedures: in five cases, the 
scar tissue involving the stumps of the cord was excised, thus 
freeing the cord fron the dfects of traction due to binding scar. 
In the 6th case, where the cord had not been divided by the in- 
jury, both cord and adjncent nerve roots were freed from binding eee 
adhesions, In case Number 7, with a complete cord lesion at T 4, 
both dorsal columns, for reasons already enunerat ed, were inter— 
rupted at the level of T 9-10 and Tle—Li, 


RESULTS: It is far too soon at this stnge to evaluate properly 

the results of these operative procedures. However, thore are te 
Some grounds for encournagenent. So far, for. example, 6 of the 7 hes 
patients have been benefited in some degree by operation. We ah 
have selected three cases Spynehan tine different, oie: of the ers 
problon. Pe i a 
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MAJOR JAMBS L. POOL, MC (contimed) 


CASE NO, 1 — "BN; WIA, 7 October 1944, scious twolve 
months! ngo. GSW 1-4, resulting in inmedinte complete sensory 
loss and flaccid notor paralysis below his wound. One month 
after injury, reflex spnsms began, increasing in severity so 
that prior to operntion, they had been almost constant and 
quite violent. He wos forced to assune continuously, while in 
bed, a position in which the thighs wore acutely flexed on tho 
abdomen and the less xcutely flexed on the thighs. Even with 
exaggerated, forceful, an¢@ sustnined traction on the ankles, 
the legs could bo strnaishtened out only a few degrees. This 
condition had gratunlly resulted inn state of permanent con— 
tractures at hip and knee. There wos no evidence of any return 
of motor, sensory or bladder function. A noving picture will be 
shown illustrating his pre-operative status. (Movie) 


On 25 Septenber 1945, (over 3 weeks 220) leninectony 


was perforned under local sanesthesin at the level of his injury. 


The spinal cord hail beon divided by his original wound, leaving 
only a tough, gritty strand of scar. This was glued to the dura 
by Ranks ydhesions, 1s were the distol md TaSeAL stumps of tio . 
cord itself. The tough fibrous sesr (after tosts showed it con- 
ductsd no nerve impulses) was oxcised, aftor ccrefully dividinz 
the adhesions all round it and around the disonrsed ends of the 
cord, At the lower ond of the scar, in obviously disessed spinal 
cord, was a trigsser zone which was removed with the scar. The 
lantern slide shows 2 photograph of the fibrous sear 2fter it had — 
been freed from the durn. Microscopic section of this sexr shows 
that no nerve fibre of any kind ran through it. Section through 
the diseased trig.zer zones rt the lower end of the scar, shows 
considerable loss of nyelin, internal scarring and disorg.niga- 
tion and peripheral adhesions. : 


Three other enses were opernted on with similor gross 
and microscopic findinzs ond sinilar operxtive procedures. Of 
these four, three have been partially relieved of spasns. 


CASE 10. 2-‘'G"s Wa 14 Septenber 1944, over 2 year ago. GSW 
cervical spine © 6 to 7. Initial conplete flaccid paralysis. 
Spasms began two months after injury and incrensed to a point 


of distressing sevority, so Violent that the osticnt st-ted he 


was often "bounced nbout in bed." On turning his hed, he al- 
ways sot off violent flexor withirawal spasns of both legs which 
sprend to abdonminnl sand beck muscles. (Movie) One 26 Septenber 
1945, leninectony wis donc under local anesthcsin. The cord was 
intact. There was slivht discolorntion ond softening at C6 to 7. 
Around this aren wore dense adhesions. Géntle traction of the 
nerve roots, adhesions or even the dura at this level initirted 
violent sp2smns of the abdoninnal, gluteni ond ke muscles. Ad 
hesions vere freed all around the cord. Following operation, 
sposns here continued but with this notable difforence: The head 


2 
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ey! tibéahee: of mee ees iabadions ia A ‘ok p initinting De 
spasms. It also illustrates the presence of a trigger Zone, 9) 
Finally, it shows that this reflex activity can be at least. itn 
reduced by releasing the. cord from binding adhesions. 


CASE NO. 3— "wt; WIA, July 1944, Sieben 15 Soethas Ago. 
GSW 1-4, complete flaccid paralysis and sensory loss ‘below thet 
devel, | “Spasms in legs and abdomen began one month Later, and 
decane gradually worse, Spasms were initiated when the legs were 
disturbod or when the skin was stroked over the soles of the feet. 
For the past three months, the patient had been actively disturbes 
by the spasms, and it was noted that the continued ahnornal motior 
interfered with healing of his decubitus ulcers, The moving p 
illustrates his pre-operative status. Because of a superfici 
skin infection in the region of his wound, exploration of tho 
itself was not possible at this time. It was, ther: sfore, decid 
‘to section the dorsal colunns at a low level of the cori, since 
the dorsal colunns seemed to be the main channols for dispersion 
of the widespreal impulses that Anitisted mass reflexes, as t 
man ad Gained cases, a 


‘on Gotober 14th, 1945, qa eekoay was bephoeeel fron 


2 10 to 12 inclusive. Ths arachnoid menbrane was moderatcly — 
thickened; suggesting a previcus wid espread. inflannatory react ‘on. 
“Mochanical stimulation of akl dorsal roots at this level result ct 
in mass reflex response on the side stinulaied, as did, elcetric 

stimulation of the sane reots. Electrical stimulation of ths 
columns yiclded the most prompt and active and nassive responses 
ee Paseo Ne, that the dorsal colunns or ete ‘relates | 


i aaaiees Si cdes spasms even “at ite. levels. “The ene peer 


were, therefore, sectioned at 110 ani .2ain at 112, It was - 

_ that this’would reduce ra‘tiation through the cord of sensory in 

pulses not only from the periphery but also fron the triggor zone 

at the level of the hizher thoracic cord. injury. At the same tiiac 
a was felt that local reflox arcs night thus be so isclatot, as tc 
bo useful for autonstic walking in braces. 


Following operation, thore has been. distinct improven 
to dato, so that the legs can be passively extended with relat 
ease conpared to the pro- aueiiiee Co ondition, and yet the acti L 

of the quairicops a and ilicpsoas refl< ox arcs remains intact as te 
_ tendot. is 


’ 


“MAJOR JAMES L. POOL, MC (coritinued) '- 


re 


CONCLUSION: 


1. Our studies tend to disprove the widely accepted 
theory that the mass reflex spasms associated with lesions of the 
Spinal cord are due solely to the release of these segnents fron 
controlling influences of the brain. 


2. Instead, our studies indicate that the occurrence of 
mass reflexes seen in these patients are the result of irritation 
of the cord at the site of the injury by the lesion itself. We 
believe that the action of the lesion is essentially irritative. 


3. We believe that the irritating. action of the lesion 
results in an increased irritability of the cord or lowering of 
reflex threshold. 


4. Our observations indicate that dissemination of in 
ritative stinuli to nore distal segments of the cord is trans— 
mitted throuzh the dorsal. colunns. 


5. In sum, we believe in an "irritative" mechanism for 
the production of mass reflex activity in paraplegic patients, as 
Opposed to the generally accepted "release" inechanisn. 


6. If this thesis be correct, then the logical treat— 
ment in cases with a divided soinal cord would be the complete 
excision of all scar tissue: intrinsic and extrinsic, at the ends 
of the cord. It may well be that some of our inconclusive results 
have been due to the fact, as indicated by microscopic sections, 
that excision of scarred cord has been incomplete, and suggest a 
more radical excision in the future. Finally, "isolation" of 
lower cord sogments may tone down or "tane!" mass reflex activity | 
to a useful dezree, and shows »ronise in the one case so far treated 
in this manner. 
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EXPERIENCE AT HALLORAN GENERAL HOSPITAL 


MAJOR BENJAMIN B. WHITCOMB, MC a, : a 
The most common and distressing neurosurgical complica- { 

tion in the paraplegic patient is spasticity or paralysis-in- p 
flexion. The upper dorsal and cervical lesions appear to be most 4 


frequently associated with the mass reflex. The marked variation 

in severity of spasticity in individuals with complete lesions at 
the samo level is difficult to explain satisfactcrily on a physio— 
logical basis and the spasticity cccurs in tho complete and partial 
losions with cqual severity. It is intcresting to noto the improve 
ment in spasticity which many pationts associate with change of me 
position from recumbont to vertical, since this fact in itself . F 
precludes the necessity for any radical corrective measures in many ae 
of the less severe cases. Moreover in incomplete lesions the 
patient notices diminishing spasticity as the voluntary motor 
power increases. 


Re ieee ge ee 


Pe ee PSN ES ee 


At Halloran Goneral Hospital in a review of the 100 para 
plegic patients currently on the wards spasticity has been noted 
in 38. This spasticity has been divided into 3 groups: slight, 
moderate, and severe. Those considered to have slight spasticity } 
were the patients who have shown sone spasticity in one leg or the Bs 
other which might give somo hesitancy in walking if the patient 
had a partial lesion oni was showing recovery; in. the complete “i 
lesions those who had minor involuntary contractions. Twenty—two a, 
of the thirty-eight patients fell int- this group. Hleven pntionts mee 
fell into the group considered tc have nodcrate spasticity. Here 
_ the spasticity in the enbulatory patient was sufficient to require 
nore than a single cane for walking and in the bed patient the mass 
reflox was bothersone and frequent enough to overcome. the. patient's 
attenpts to straighten his legs. These contractions, however, can 
be overcome sufficiently. to permit walking with braces. Sevore 
Spasticity is considered to be »vresent in those cases where excessive 
mass reflex produces contractures or prevents the use of braces or 
other aids to anbulation. Seven per cont of the pationts have 
fallon into this group. Four of these havo shown a partial cord 
lesion while in the other three a complete lesion of the cord is 
known to be present. 


‘ 


ae: Sean 
FS OE ee ee eee 


Treatment cf this ccnditicn is divided into two distinct 
categorics, with markedly differont approach, depending on whether 
the lesion is complete or partial. Because of this, great care 
must be exercised in establishing a correct nourclogical appraisal. ; 
This may not be as easy as would appear on initial examination since oe 
return of function may be delayed many months or the anatomic condi- a 
tion cf the cord may not be known should the dura not have been i 
opened at time cf laminectomy or if laminectomy itself were not done . 
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“MAJOR BENJAMIN B. WHITCOMB, MC (ecntimuea) 


for some suitable reason. Another confusing point is that functicn 
may be masked by overpowering rigidity of involuntary contraction. 


’ When it can be established into which group the severe 
or major spastic paralysis belongs therapy proceeds along one of 
two lines, 1.) In the incomplete paraplegic with severo spasticity 
treatment is directed to the extrenities themselves and is con 
sidered orthopedic, every effort being mate in these cases to pro- 
serve all possible nerve tissue. However, it is here, when fairly 
good sensation is present and widespread voluntary motor activity 
is inhibited from purposoful expression because cf the powerful 
spinal reflex spasms that the extent of surzical interference is 
difficult to determine. 2.) Major spasticity in the unquostionably 
complete cord’ lesions presents nuch less of a preblen. Treatment 
here is directed to the destruction of neural tissues, chicfly 
roots or periphoral nerves and is neurcsurgical. The production of 
complete flaccidity which facilitates rchabilitation is readily ac-— 
complished by rhizctomy or subarachnoid instillation of aleohol. 
The latter method has givon satisfaction in the two instances in 
which it has been uscd at Halloran General Hospital, This pro- 
cedure is preceded several days before by a spinal anesthesia to 
isolate the amount of deformity due tc spasm from that due to 
contracture, To instil the alcohol the patient is place? on the 


‘side opposite that to be affected with the hips elevated abcut 15°, 


A needle is inserted usually between Srd and 4th lumbar spines 
and 1 to. S$ cc's of 95% or. absolute aleohal injoctced slowly. The 
patient romains in that position several hours. One week lator 
a Sinilar precedure is done on the other side. Following this 
procedure orthopedic measures may be required to further correct 
fixed joint deformities befcre the patient is able to apply walk 
ing braces. The only patient with complete cord lesion ani spas- 
ticity who has not receivel this trentment is 1. new admission who 
has not been completoly evaluated. 

Some reasons for preference of subarachnoid sleohol in- 
jection to rhizotomy or other raficoal surgical procedures are 
1.) It is a simple bedside procodure with no discomfort to the 
patient and minimal risk. 2.) It is as effective as rhizotomy 
and although not necessarily pormanent may »e repeated, if necessary, 
with ease. 3%.) The level of action may be controllod by regulating 
the position of the patient. and the amount of alechol injected. 
4.) The fact that the induced paralysis is not permanent moy on 
occasion make this methed desirable for use in selected cases of 
partial paraplesics showinz unccntrollabdle spasticity. 


167 


“Shere is no ‘aout but ee ihe coher, oe : aunenaet 

responses, such as the so-called mass reflexes, or clonic m 
associated with muscle spasm, is probably the most important 
. surgical problem that we have encountered. The control of mass: 
reflexes is important from two points: of view, first, the actua. 
preservation of life and second, to effect. the best possible means 
of ambulation, erie 


‘I know that you rea ied that our paraplegic pabsentae € 
not always as well treated as they are today since it has taken m 
time and experience to develop the thoughts and practice that has 
revolutionized their therapy. The control of flexion move: nbs v 
often in some instances really a mtter of life or death and such 
patients may still be found today. For example, - a patient 
_ bilateral stag pomp soenieett a blood SL eaete of alee eect 


an heed amputawton stump, vik severe mass tetioueale Any 
ee attempt Si any of faci uate Seahorse Was Famine pia ‘Or 


‘the Foie with mass poikemees For Sia. - a ee ek: 
thigh amputation, — open, ulcerated and with frequent hemorrhages , 
incited by frequent mass contractions, Anterior rhiz obomy by thi 

method of Monroe preserved these men for the ‘life sou tre 

of their “aie Pisavil eles. 2.7) o soi a 


Lak Aaa hone ‘Theré is a ‘second and much lareor group of patianen 
disabling hypertonicity that does not allow ambulation. There 
tendency for this reaction to improve with return of function « 

wig efforts at re carte and it feed be pibgaroois rie! 


"although Ls tare had’ no experience Ds ae at is seu. effect | Ae 
bladder function? Will repeated injections in the more’ severe. 
- be as effectual as rhizotomy completed once and for all? T 
- a few patients with isolated msele spasm of single muscle Ips 
such as that of the adductors of the thighs + For these, periph 
denervation appeard indicat ved. 


x 


x 


ee do not shee nysolt highly sain as. a rian ogis 


aeons: bord Ley a no mass See penny pk at suet cS 
time has elapsed and that a favorable body standard exists for t 
development of such reflexes, Certainiy, stimulation of at le 
one’ such case appears iniicated, I am not in favor of intens ; 
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‘clinical search for information in this class of ehh ihe when exist- 
ing methods have been tproven of value in the treatment of their very 
disabling complications;, The careful formulation of this program, 
- the character of the investigators and our inability to control fully 
the mass reflexes in patients with incomplete cord lesions justify 
extension of a study restricted to this nolrosureicel center. 


“MasoR H. RUSSELL MEYERS, MC, Chief, Neurosurgical Section, 
2 Mayo General Hospital: 


May-I begin by complimenting Lt. Col. Searff and Major 
ae - Pool on their initiative and energy in approaching the serious 
Se icicat problem of spasticity in paraplegia by postulating the 
neurophysiological mechanisms that may be involved and by striking 
at them surgically? With others here, I shall watch with interest 
the outcome of the patient whom we saw on rounds today and in whom 
Major Pool sectioned the dorsal columns (and probably also the ground 
bundles of the posterior funiculus). There seems to be little doubt 
but that on this, the patient's fifth postoperative day, he enjoys an 
appreciable Cshicueh not complete) release from the spastic contractures 
of the lower extremities that obtained prior to operation, . His present 
improvement may turn out in the final analysis to be the consequence 
of other factors (e.g., diaschisis and/or edema) that implicate the 
Spinal cord as a whole following such surgical procedure rather than a = 
Specific consequence of interruption of the posterior funiculi. This cae 
and similar questions should be resolvable within a month, at which : 
time it may be presumed that the non-specific factors now present will 
have ebbed away. In dealing with problems of this nature, neuro- 
physiological experimentation in the human appears to be not only ei . 
fensible but indispensable to further’ progress. ii 


At the Mayo General Hospital, 51 patients among our 115 
_paraplegics presented clinically significant degrees of spasticity. 
‘ Twelve required a surgical approach to the problem of spasticity and 
in these altogether eighteen surgical procedures were carried out. 

These were as follows: 


Anterior Root Resection h, (bilateral ) 
Obturator Neurectomy 3 (2 bilateral and 
5am SM 1 unilateral) 
re Tibial Neurectomy (Stoefel) 2 
e Tibial Nerve Section and 
Neurorrhaphy 2 
Tenotomy 3° (2 bilateral hamstring. 
a and 1 bilateral Achilles 
: sections) 
Alcohol Injection of 
Spinal Cord kh 
Total i8 : 
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In all of these patients, at least one. year or an 
appreciable career al from conservative. measures direc 


I shall not delay you by an eylaghion of he marke oe 
these procedures, inasmuch as our experiences with anterior root | 
resection have been salutary and thus coincide with the good res 

-reported by others. The tenotomies in our hands have proven least ~ 
satisfactory and here again, if I may judge from the observations ~ 
of others, the results require no comment other than to express the 
opinion that the procedure sppears unphysiological for the reason 2 
that it attacks the spastic pattern at the wrong end. 


I should like, however, to make a few remarks on the pro- 
cedure of alcohol injection of the spinal cord which was carried — 
out in four patients by my predecessor at Mayo General Hospital, -_ 
Mejor Speigel, In two of the cases, he himself confirmed the 
existence of complete cord interruption and in the other two there 
existed good grounds from previous operative reports and subsequent 
clinical observations for assuming the transverse lesions to be com 
plete. These patients presented singular problems in that they had. 
decubiti in such areas as to make laminectomy for anterior rhizotomy 
unsafe. In addition, the posture imposed by the refractory spasms 
was: such as to interfere seriously abate nea ens of hae decubiti. 


shanties health by the pe srsistence of the aecibitd. Vath the cpprave a 
- OF the surgical consultant, Major Speigel dealt with the spasticity — 
by injecting 13 - 2 cc quantities of absolute alcohol directly into 
the “spinal ed through needles introduced at the T 9-10, T 10-11 
and/or T 11-12 interspaces. The injection in all. four cases was bel 
the level of original lesion, In these patients a flaccid state im 
mediately supervened and lasted for 4 ~ 8 weeks. The spasticity 
thereafter gradually returned. Meanwhile, nursing care was greatly 
‘facilitated, the Stryker frame could be utilized, healing of the 
decubiti proceeded satisfactorily, and the patient's seneral comi- 
tion improved, making it then feasible to employ other surgical 
Ieasures. Major Speigel feels that the level of injection can be 
selected in such a manner as to avoid making a lower motor neurone 
bladder of one in which reflex automaticity has been established. 


FS 


Throughout this entire discussion on spasticity in the i 
paraplegic patient, I have been impressed with the thought that the © 
most challenging matter with which we are faced is the formulation — 
of 2 useful concept as to what the nature of spinal shock really is. ~ 
It, is true of course that the outstanding phenomena relevant to it © 
have been known since Marshall Hall introduced the term, but thus: 0° 
far our knowledge of spinal shock has been largely of @ descriptive — 
character. We sorely lack a satisfactory dynamic account, not only © 
of the period of depressed reflexes to which the term more strictly 
applies, but of the determinants of its recession and its familiar 
displacement by the supervention of segmental-intrasegmental auto- 
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 maticity. It is known that the period of flaccidity and hypotonia 
is generally, though not strictly, of greater duration as we ascend 
_ the phylogenetic scale. In the frog it lasts for 3 - 20 minutes; 
in the cat for upwards of an hour or more; in the dog for several 
days; in man for several weeks or months and perhaps enduringly. 
What is it that happens during this period that determines when and 
why the flaccid hypotonic areflexic state will regress? 


The only dynamic account of spinal shock that has held 
much favor is that conceived by Hughlings Jackson and elaborated upon 
_by Sherrington and his collzborators. Its most recent endorsement 
has been made by Liddell. In this familiar account the areflexic 
State is regarded as due to the loss of suprasegmental excitatory 
impulses, The later~supervening periods of mass-reflex and discrete 
hyperreflexia have been explained as the result of the loss of supra- 
segmental inhibitory impulses. A serious cbjectiom to this hypothesis 
is that it is an ex post facte account. It conveniently "polarizes" © 
the influences of the supresegmental apparatus, seizing now upon one 
process (e.g. seeitahoryy’ nd excluding the other (inhibitory) and 
later reversing the processes as the needs of the case require. It 
fails to allow for the physiological circurstances that both excita- 
tory and inhibitory volleys are continuously imposed upon the lower 
levels by suprasegmental and intrasegmerital mechanisms. In its 
present form, the hypothesis could quite as readily be invoked to 
explain the phenomena if the actual sequence of events as we encounter 
them, i.c., the flaccid state followed by the spastic, hed happened 
to be juxtaposed, It fails to tell us why the one precedes the other 
and in what segmental autonomy consists. 


In considering the neural mechanism of another but related 

phenomenon - that of parkinsonian rigidity ~ I expressed in 1941 a 
degree of discontent with the prevalent notion and today we have hear 
It, Col. Scarff and Major Pool express a similar unrest. Their tables 
Suggest that in paraplegics no correlations obtain between the degree 
of flaccid and spastic states and (a) the degree of completeness and 
-incompleteness of the lesion; (b) the level of the lesion, excluding 
the conus; and (c) the length of time between injury and the appear- 
.ance of spasticity, Their unrest with the "release" doctrine has led 
them tentatively, at least, to propose an "irritative!" theory\ in which 
cicatricial pathology plays an essential role. In support of this 
motion they cite the benefit that followed the removal of such scars 
in two of their spastic patients. Their account seems to me inapplica- 
ble to those cases in which apparently similar scars are present in 
flaccid patients. A needed supplement to their theory is a qualitative 
account of the differences in scars that subtend the flaccid state in 
one case and the spastic in another. 


In theory, at least, it would appear that if we could but 
apprehend some broad unifying principle, we might fit together into 
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a meaningful whole (1) the familiar clinical phenomena of spinal — 
shock and spastic paraplegia; (2) the gross and microscopic path- 
ological findings seen in traumatized cords; (3) the numerous ex- 
permiental demonstrations that relate to cord section; and (4) the 
facts supplied by neuroembryo logy on the determinants of the ac- “ 
quisition of functionai neural patterns. Such a wifying principle, 
I believe, is available and for several years has been known to 
biologists as "physiological gradients". Its capacity to account 
for clinical phenomena has not generally been appreciated by prac— 
tical medical men, It may be recalled, however, that its utilization 
by Walter Alvarez to explain intestinal movements, vomiting, etc., 
measurably improved our understanding of gastrointestinal functions. 


This is not the time to. enter upon a discussion as to what 
physiological gradients are and of their role in the acquisition of i 
neural patterns. The studies of Child, Detwiler, Coghill and Kappers 
in this connection merit more attention than we could give them in 
another two-day symposium. What I would like to suggest, however, 
is that an inquiry into gradients as they apply to spinal shock may 
well prove profitable. In an account cast in such terms, we would 
regard the flaccid state as a manifestation of disorganization (more 
or less transient) of neural yatterns, the functional integrity of 
which depends upon an acquired hierarchy of dominant and subordinate 
gradients. The spastic state we would regard as one which can super- 
vene only if and when a new hierarchy below the level of transection 
has been acquired, The mass reflex we would regard as a transitional 
state, physiologically (and frequently also temporally) intermediate 
between flaccidity and spasticity, comparable in many respects to the 
diffuse neural patterns of the embryo and infant. Finally, the accounb — 
would propose that whether or not flaccidity gives way in a particular 
case to spasticity depends upon whether the cord is enabled to hexper— pit 
ience" afferent impulses (interoceptive, exteroceptive and proprio- ie 
ceptive) of such character as to determine the establishment of a new 
hierarchy of gradients. It would explain quite satisfactorily what I 
have noted in dog experiments and in a single human experiment that 
when the cord is interrupted at an upper thoracic level, the spastic 
state can be abolished for a period by maxing a new transection at a 
lower level, Something of the same sort occurred in Ma Jor Speigel's 
cases to which I have referred. 


All this suggests a further consideration in respect to para- 
plegic paticnts, that of a more complete knowledge of the’ actual damage 
to the cord than we generally allow for. If, for example, the sum _ a 
total of microscopic damage to the cord at regions remote from the =: 
more dramatic level of injury were such as to limit or significantly - 
exclude the play of afferent and. internuncial impulses that lay the 
ground work for the acquisition of new gradients, then the appearance 
of spasticity would be delayed, perhaps enduringly. 
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+The point is clear that we cannot reliably estimate the 
pathology of a patient's cord from mere inspection through a lami- 

nectomized field. In his studies of spinal concussion, Hassin has 
described multiple myelomalacic. lesions, scattered widely from the 
‘level of trauma. Again, the meandering character cof many hematomy- i 

elias is a familiar enough finding in the traumatized cord. Of these 
pathologic processes we have heard nothing during this symposiun. 
Are we to suppose that they do not exist in our patients; or that 

if they do exist they are not important determinants of the clinical 

manifestations? I think not. On the contrary, I incline to the be- 
lief that the seeming contraindications to which Lt. Col, Scarff 
called our attentfon this afternoon will prove, as scon as the patho- 
physiology of the paraplegic cord is accurately described, to amount | 
‘to consistent correlations. Looking tu this desirable goal, the — : ote 
biologists! concept of physiological gradients is recommended, » \ 


| DR. MUNRO: 


I had not intended to speak agin, ,but I would be ashamed of 
myself if I-did not take this opportunity to congratuale Colonel Scarff 
and Major Pool on the piece of work they have just reported. It takes 
great courage to depart from tradition as they heve done. I would 
like, however, to make certain comments that. seem to me to be apropos. 
Bherringtont s experimental work is classical and fundamental. I doubt ek 
very much whether anything can be done that will contradict the prin- 

ciples he enunciated as the result of it. Perhaps some of the details 
Will have to be altered but I belicve that fundamentally his conclu- 
Sions will continie to apply and are\unaveidable. What Major Meyers 
had to say is extremely important and I fully agree with him. I should 
like to point out as well that’ it is generally agreed that the presence 
Of an infection, an cpen wound, malnutrition, exhaustions, anemia and 

- the like will greatly change the time of appearance and the character- 
istics of the mass reflex, This has been my experience also, This, 
and the fact that many, if not all, of the authors' cases had either 
bedsores or genitourinary tract infection or both, makes the inter~ 
pretation of their observations difficult. These complications must 
be eliminated before the authors! results can be accurately evaluated. 
I believe too, that their statistics are capable of intcrpretations 
that disagree with instead of support their c onclusions, I think 
they should be checked and possibly revised fram that point of view. 
It appeared to me also that they did not separate the patients with 
anatomical from those with physiological transeétions or with non- 
transecting cord injuries in their consideration of the significance 

of involuntary spasmodic movements. This confuses any study of their 
causation. Forthe present at least, I feel that more progress will. 

be made if such a study is limited to patients with proved anatomical 
_transections., These are the only ones who correspond to the experi- 
mental spinal animal of the physiclogists and hence the only ones that 
may be expected to show changes comparable to those accepted at present 
as standard. after human physio-pathology has been thus checked against 
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lesions can be attacked. ; 


spinal cord injury patients at Newton D. Baker General. Hospital 
oe past yee, 5 can appreciate the problem of es iesee oe geih i 


catheter is in place these latte pebienba are a to void. ar 
the catheter, thus keeping their beds wet and creating a diffi 
- nursing problem. As a pailiative, Tincture of Belladonna, minim 
15 to 20 given three times a day, has been found useful, This sp 
contracture of bladder is intrinsic in bladder itself and has 

- nection with spasm of abdominal muscles as proven by cystome ako 


s 


ie studies, 


1 


ieee ot He Oe iis 87 patients with spinal cord injuries, 40 came 
us with suprapubic ti codtad ons be faa these are closed now and 25 


oly of bisanay Te, All have tidal ie The remaini 


ga Lisi in time and may need trans surethral resections later: 


i Raseut st Gin ik ay TEs. Aecotenetn ee ‘to eae a and col 
urinary infection due to gram negative bacilli which did not 
ok penicillin. However, just as the findings of Halloran Gener 
- Hospital given here today have proven these bacteria develop str 
resistant to streptomycin. Some strains of Acrobacter aerogenes 
B, Proteus can now withstand upward of 600 units of streptomycin 
ee, ‘However even if it is impossible to render the urine 
- by raising the urine level to that height,clinical improveme 
take place in reducing the morbidity of ae evince aha and @] 
_ mitis as well as occasional bacteremias. Without streplomged 
“ok Otp peptone would not be alive today. | | 


we wonderful things ‘a rubamieeie mnt ay itis: still se ee 
who keeps them alive Long enough for the neurosurgeon to put 


good work, 


Se Of the 86 patients at Cushing Chobe “hone ie 
“spasticity of varying degree. This includes both partial and 


*(Ceontimed) 


tei hocd, ‘Twenty of these cases are considercd ‘to be onl mildly 
spastic - that is, the degrce of spasticity is not great enough (a) = 
to bother the patient as he lics in bed or as he sits in the wheel- - 
chair; to) to interfere with the avplication and use of walking Bo: 
caliper braces, Fifteen of these cases are considered moderately 
severe because their spasticity interferes with application and 
utilization of braces although not preventing care of patients in 
bed and wheel-chair. Six of these eases are considered severe be- 
cause the spasticity is of such degree as to interfere with the bed 
care of the patients and to be a constant source of difficulty and 
discomfort to the patient; in these six the problem of spasticity is 
the major consideration tc the patient, In one case anterior rhizo- . 
tomy was performed late in the course of the spasticity as a life oe 
saving measure after the terrific flexor spasm of the thighs and | 
‘knees had made proper feeding and retention of food impossible, The 
operation effectively relieved the spasticity and soived the nutrition 
problem; unfortunately the patient now has a completely atonic bladder, 
&@ result of this operation which can be. avoided. 


The most frequently encountered types of spasm which cause 
the patient difficulty are (a) adductor spasm (b) hamstring spasm 
(c) gastroenemius and soleus spasm (d) glutcus medius spasm, (For- 
tunately the marked spasm of the psoas muscles as described ‘in the 
case above have been encountered only once in this group although 
several cases have shown it to a less extent). 


In one case adductor spasms have been relieved entirely 
2 by bilateral high obturator nerve section combined with division 
of the tendon of the adductor longus in the u.per thigh, In three 
as other cases simple bilateral section cf the obturator nerve has- 
given a measure of relief but is not nearly as effective as the com- 
bined neurotomy ~ tenotomy, Achilles lengthening .by steppage tenot- 
omy has been performed on two cases with gooi early results; the 
outcome is still questionable in these cases inismuch.as they are. 
not yet ready for walking calipers. es 


. Division of most of the hamstrings has been effective in is 

: partially relieving flexor spasm of the lower leg, while Achilles oe 
tenotomy, cambined with division of the motor branches of the tibial 

-nerve.at the knee, has greatly aided marked talipes equines in one 2 
patient. ; 


eS ee medius Coe accomplished just distal to the 
greater trochanter is of value in relioving spastic internal rota- 
tion of the nap which often peRonpaneee adductor spa SIS « 
E “Those cases which continue to show flexor spasms of the © 
thigh to a distressing extent will be subjected to psoas tenotomy ; : 
through a high. thigh postero-medical incision. | 


oe dIt_is felt. that most askin: cases can be handled by com 
bination tenotomy—neurotomy procedures 2s outlined above, This we 
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LT, COLONEL JOHN i. SCARFF: 


is certainly maximal. If isolation of the lower. segments. and their 


the presentation of one of the cases, The-limited improvement which 


oe, Laetine 4, Sa iy * eT , ace 


consider to be the method of choice as compared to Phizctony for 
the following reasons: : ; 


1. Simplicity of performance without subjecting hen 
debilitated paticnts to the major surgical procedure 
of rhizotomy, 


2. This method does not preclude future useful voluntary 
motion in the event of re-innervation of musculature; 
this is of importance in the partial paraplegics with 
spasticity who may regain some function. 


3, Spasticity itself tends to gradually become less marked 
with the passage of time. Tenotomy-neurotomy procedures 
should be sufficient even in serious cases to tide them 
over. until there is. spontaneous relief of spasticity, 


4, KRhizotomy can be reserved for any failure of the simpler 
method in severe persistent spasticity. 


The question has been raised as to the nature of "spinal 
shock" in our concept. There are several ways of looking at the 
period of so-called spinal shock, which is characterized by flaccid 
muscles and absent reflexes immediately following transection of the 
cord. 


Spinal shock, for instance, my bé regarded as the period 
when edema of the cord at the site of the injury is greatest... At 
this time physiologic isclaticn of the lower segments of the cord 


"release" from the influence of the brain were responsible for: 

massive. spasm one might expeet spasms to appear at this time, In- 
stead, when isolation is most complete the reflex activity is slight- 
est. 


Mention was made by one of the discussors of the fact that 
scar tissue may be inside the cord as well as outside of it. We are 
well aware of that fact, and indeed liajor Pool has stressed it in 


has followed in this case may well be due to the fact that while ex- 
trinsic scar has been thoroughly excised, the intrinsic scar within —_ 
the cord has not been completely removed. This, of course, argues 
for a more radical amputation of the damaged stump eg will ‘be . 
practiced in cur future cases. _ hee 
Dr. Munro has argued that we have not aimee the dic-~ 
tum long held, that massive spasms develop .in all cases where the 
spinal cord has béen transected. He stressed the point that we had 
only proven that: in some cases the onset of spasm might be delayed 
until at least 19 months after the accident. I think that this 
piaces a very narrow interpretation upon the facts. I would say that 
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it remains for him rather to explain why the spasms did not appear 
for 19 months or more after release of the lower segments of the cord 
had taken place if "release" is the determining factor in the appear- 


ance of these spasms. 
MAJOR WHITCOMB: 


The bladder in these pationts, before treatment, showed such 
frequent spasmodic contraction that the patients were constantiy wet. 
After alcohol instillation the bladder capacity has been found to be 
increased and althotigh the function of the bladder is altered as far 
as the patients are concerned, they are much pleased with the end re- 
sults, I wonder how much of the poor bladder function, prior to al- 
cohol injection, is due to spasticity of the bladder end how much is 
due to the involuntary contraction of the abdominal muscles. We have 
attempted to spare the abdominal muscles for use in voiding and defeca- 
tion by keeping the alcohol low in the caudal sac, affecting just the 
lower lumbar and sacral nerves. I would like to stress again the 
importance that we feel in the type of cord lesions present in these 
‘patients having spastic contractions. ie feel that the partial lesions 
have done so well that we should do everything possible to preserve all 
nerve function and consider them almost completely an orthopedic problem. 
In the complete lesions we have no hesitations in destroying the lower 
cauda equina to relieve the spasm, 


One word about the work Colonel Scarff and Major Pool have 
done. We know that the normal response in transecticn of the cord is 
to have some increase in the reflex action below the level of the 

3 lesion, Therefore, we must consider prolonged flaccidity as abnormal 
as the hyperactivity of the mass reflex producing the spastic contrac- 
tions which are under discussion. We agrec with Colonel Scarff and 
Mejor Pool that this increased mass reflex must be due to some irri~ 
tating focus, but since the prolonged flaccidity is just as abnormal, 
-we hope in their investigations they my be able to determine in some 
of these cases why there is such prolonged spinal shock. We have 
noted in three cases a changing level of paralysis, which is ascending 
and not descending and felt thet it might be due to thrombosis of the 
Spinal vessels. This might be a factor in the distal segment of these 
cases having prolonged spinal shock, or permenent flaccidity. 


COLONEL R. GLEN SPURLING: 


This whole conférence has been an instructive and worth while 
experience. The original work by Lt. Col. John EB. Scarff and Major 
James L. Pool has been a splendid example of carefully controlled clin- 
ical research. 


I feel, however, that a word of warning should be spoken, 
We are not privileged to try out hastily-formulated ideas on American 
Soldicrs. Most of us had better stick to generally accepted princi- 
ples; for there otherwise wiil be tremendous repercussions, 
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‘months ago Major Pool talked over with me in detail his 

about spasticity, mass reflexes and mechanical walking, 

of fact, he had done considerable work upon the problem before er 
ing the: Army and he has been critically observant of the problems 
presented by the paraplegics ever since. This work, therefore, has 
& Sound background, both experimental and clinical, and the dis-— 
cussions that you heard here today are encouraging in the extrenie — 
and should be pursued further. For instance, it scens to me nandat 
that a patient with a complete cord lesion must have the distal seg 
ment of his cord explored and carefully studied in order to further 
Pathan the problems mentioned here today. 


ay I warn the neurosurgeons { sresent that no effort show! 
be made by them to amplify or to col Latorate this work. It should be 
Lert strictly in the hands of these observers, and when they are 
ready to give us unequivocal evidence of its clinical application, — 
then the rest of us can undertake it. he 


In summarizing the presentaticns that we have heard today 
from the various authors on spasticity, it seems to me that several 
points stand out: first, any spastic who can be made ambulatory has 
a good chance of sporitaneous improvement; therefore, any surgical — 
procedures to relieve spasticity should be reserved for those cases 
in which spasms are so severe that ambulation is prohibited; pices 
the patients for treatment are distinctly divided into two groups, 

(a) those with complete cord injury and (b) those with ine caplet ote 


In those that are compiste, an effort should be mate 46 ma 
them ambulatory by the simplest procedure possible; that is, peri- 
pheral nerve section, such as the obturator nerve for adductor. spasm, 
If this fails, then one should consider operations such as rhigotomy 
and intrathecal alcohol. In the incomplete group, no destructive 
operation should be done until sufficient time has elapsed to be sure 
that there will be no further clinical improvement, That is always — 
a matter of two or three years, In the meanwhile, there has accu 
lated a gocd deal of evidence that the curare is of distinct benefit 
and I would certainly recommend that each of you leck into its ~ 
possibilities. Considerable experience has been accumulated on.  . 
this method at the McGuire General and Nichols General Hospitals, 


The other subjects of the conference have already been 
adequately summarized and .I shail not touch upon them further. | 
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